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The  9-inch  screen  of  the  CT-VM  monitor  ($175)  shown  here  with  Southwest's  new  CT-64  illustrates  the  terminal's  64-character  lines,  switchable  control 
character  printing,  and  word  highlighting.  At  just  $500  for  both,  these  matching  units  provide  a  complete  CRT  terminal  with  full  cursor  control,  1 10-1200  Baud 
serial  interface,  and  many  other  features. 


Now  $325  buys  a  64-character  terminal  kit 


Our  new  CT-64  terminal  kit  gives  you  scrolling,  full 
cursor  control,  128-character  ASCII  display  (with  both 
upper  and  lower  case),  and  two  1K  memory  pages.  It's 
usable  with  any  8-bit  computer. 

Add  our  optional  fully  assembled  12  MHz  CT-VM 
monitor  for  another  $175  and  you'll  have  the  best  CRT 
terminal  buy  offered  anywhere. 

The  CT-64  gives  you  full  cursor  control,  home-up  and 
erase,  erase  to  end  of  line  or  end  of  frame,  cursor  on  /off, 
screen  reversal,  scroll  or  page,  solid  or  blinking  cursor, 
page  selection,  and  end-of-page  warning  beeper. 

CIRCLE  INQUIRY  NO.  60 


The  CT-64's  features  include: 

64  or  32  characters  per  line  (16  lines) 

Premium  display  with  both  upper  and  lower  case 

letters,  and  descenders  (g,  j,  etc.) 

Two  1 K  pages  of  8-bit  memory 

Scrolling  or  page  mode  operation 

32  control  character  decoding 

Prints  control  characters  (selectable) 

128-character  ASCII  set 

1 10/220  Volt  50-60  Hz  power  supply 

Highlights  words  with  reversed  background 

Optional  9-inch  monitor  with  matching  cover  available 

Complete  with  keyboard,  power  supply,  110-1200 

Baud  serial  interface,  and  case 


Okay,  Southwest,  I  know  a  bargain  when  I  see  it. 

□  Enclosed  is  $500  for  the  whole  works 
(CT-64  terminal  plus  12  MHz  CT-VM  monitor). 

D  Here's  $325  for  the  CT-64. 

□  Send  only  data  for  now. 

D  Send  me  your  $395  MP-68  computer  kit. 


□  orBAC# 
D  orMC#  _ 

Name 

City 


.  Exp.  Date 
_Exp.  Date 


.  Address  - 
. State  
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Southwest  Technical  Products  Corp. 

219  W.  Rhapsody,  San  Antonio,  Texas  78216 
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To  make 
your  computer 

more  useful- 

a  wide  choice  of 
memory,  I/O,  CPU 


Your  computer's  usefulness  de- 
pends on  the  capability  of  Its  CPU, 
memories,  and  I/O  interfaces,  right? 

So  here's  a  broad  line  of  truly 
useful  computer  products  that  lets 
you  do  interesting  things  with  your 
Cromemco  Z-1  and  Z-2  computers. 
And  with  your  S-1 00-compatible  Al- 
tairs  and  IMSAIs,  too. 

CPU 

•  Z-80  MICROPROCESSOR  CARD. 
The  most  advanced  /xP  card  avail- 
able. Forms  the  heart  of  our  Z-1 
and  Z-2  systems.  Also  a  direct  re- 
placement for  Altair/IMSAI  CPUs. 
Has  4-MHz  clock  rate  and  the  power 
of  the  Z-80  ^P  chip.  Kit  (Model  ZPU- 
K):  $295.  Assembled  (Model  ZPU- 
W):  $395. 

MEMORIES 

•  16K  RAM.  The  fastest  available. 
Also  has  bank-select  feature.  Kit 
(Model  16KZ-K):  $495.  Assembled 
(Model  16KZ-W):  $795. 

•  4K  RAM.  Bank-select  allows  ex- 
pansion to  8  banks  of  64K  bytes 
each.  Kit  (Model  4KZ-K):  $195.  As- 
sembled (Model  4KZ-W):  $295. 

•  THE  BYTESAVER  — an  8K  capa- 
city PROM  card  with  integral  pro- 


grammer. Uses  high-speed  2708  eras- 
able PROMs.  A  must  for  all  com- 
puters. Will  load  8K  BASIC  into  RAM 
in  less  than  a  second.  Kit  (Model 
BSK-0):  $145.  Assembled  (Model 
BSW-0):  $245. 

•  16K  CAPACITY  PROM  CARD.  Ca- 
pacity for  up  to  16K  of  high-speed 
2708  erasable  PROM.  Kit  (Model 
16KPR-K):  $145.  Assembled  (Model 
16KPR-W):  $245. 

I/O  INTERFACES 

•  FAST  7-CHANNEL  DIGITAL- 
ANALOG  I/O.  Extremely  useful 
board  with  7  A/D  channels  and  7 
D/A  channels.  Also  one  8-bit  par- 
allel I/O  channel.  Kit  (Model  D  + 
7A-K):  $145.  Assembled  (Model  D 
+   7A-W):  $245. 

•  TV  DAZZLER.  Color  graphics  in- 
terface. Lets  you  use  color  TV  as  full- 
color  graphics  terminal.  Kit  (Model 
CGI-K):  $215.  Assembled  (Model 
CGI-W):  $350. 

•  DIGITAL  INTERFACE  (OUR  NEW 
TU-ART).  Interfaces  with  teletype, 
CRT  terminals,  line  printers,  etc.  Has 
not  one  but  two  serial  I/O  ports  and 
two  8-bit  parallel  I/O  ports  as  well 
as  10  on-board   interval  timers.  Kit 


(Model  TRT-K):  $195.  Assembled 
(Model  TRT-W):  $295. 

•  JOYSTICK.  A  console  that  lets 
you  input  physical  position  data  with 
above  Model  D  +  7  A/D  card.  For 
games,  process  control,  etc.  Con- 
tains speaker  for  sound  effects.  Kit 
(Model  JS-1-K):  $65.  Assembled 
(Model  JS-1-W):  $95. 

PROFESSIONAL  QUALITY 

You  get  first-class  quality  with 
Cromemco. 

Here  are  actual  quotes  from  ar- 
ticles by  independent  experts:  "The 
Cromemco  boards  are  absolutely 
beautiful"  .  .  .  "The  BYTESAVER  is 
tremendous"  .  .  .  "Construction  of 
Cromemco  I/O  and  joystick  are  out- 
standing" .  .  .  "Cromemco  periph- 
erals ran  with  no  trouble  whatso- 
ever." 

Everyone  agrees.  Cromemco  is 
tops. 

STORES/MAIL 

So  count  on  Cromemco.  Look 
into  these  Cromemco  products  at 
your  store.  Or  order  by  mail  from 
the  factory. 

We  wish  you  pleasure  and  suc- 
cess with  your  computer. 


Q  Cromemco 
incorporated 
Specialists  in  computers  and  peripherals 
2432  CHARLESTON  RD„  MOUNTAIN  VIEW,  CA  94043 


(415)964-7400 
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COVER  STORY 

Our  cover  reflects  the 
existing  reality  that  today's 
dreams  turn  into  tomorrow's 
fact.  As  the  dividing  line 
between  fact  and  fiction 
narrows  each  day,  semi- 
conductor technology  and 
large-scale  computer  con- 
cepts are  merged. 

Integrating  people  and 
the  microprocessor  truly 
becomes  exciting  when 
Medical  Science  and  deter- 
mination team  up. 

Pictured  are  Lee  Majors 
from  the  popular  ABC  T.V. 
series  "The  Six  Million 
Dollar  Man"  and  a  Digital 
Equipment  Corporation 
PDP  11-45  computer. 

Our  sincere  thanks  and 
appreciation  to  ABC  T.V. 
and  Universal  Studios  for 
their  co-operation  in  making 
our  cover  possible. 

Special  thanks  also  go  to 
Data  Processing  Design,  Inc. 
of  Buena  Park,  California  for 
providing  the  background 
and  setting. 
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32K.  One  Card.  One  low  price. 
Only  from  the  Digital  Groi  o. 


Now,  on  only  one  fx//i/  static  card,  the  Digital  Group  has 
squeezed  in  a  whopping  32K  of  memory.  Which,  with  a  little 
quick  addition,  means  a  full  64K  architecture  now  requires 
only  2  boards  instead  of  8.  That's  a  4-to-l  space  reduction 
...and  leaves  one  extra  memory  slot  on  the  Digital  Group's 
standard  motherboard  still  available  for  future  products. 

All  this  and  one  low  price,  too. 

It  just  may  be  the  best  news  of  all.  Our  full  static,  assembled 
and  tested  32K  memory  board  is  only  $995.  Now  that's  worth 
remembering.  It's  substantially  less  than  our  equivalent  as- 
sembled 8K  board  prices.  (Please  note:  We're  initially  offer- 
ing this  32K  board  assembled  only,  but  kit  versions  will  soon 
be  available,  too — at  even  lower  prices.) 

Here's  what  you  get. 

Specifications: 

•  32K  on  single  card 

•  Speed — 450ns.  All  of  our  current  CPUs  will  operate  at 
full-rated  speed. 

•  Decoding — Lower  or  upper  32K  bank 

•  Power — +5V  only  (5  4A 

•  Card  size — 12"  x  5"  (excluding  connector  fingers) 

Features: 

•  May  be  intermixed  on  Digital  Group  systems  with  our 
8K  memory  cards 


•  All  data  and  address  lines  are  buffered 

•  Fully  static  memories — EMM  4801  (450ns)  or  equiva- 
lent 


Price: 

32K  board  complete,  assembled  and  tested 


$995.00 


For  all  the  memorable  details,  just  fill  out  the  coupon  below. 
(Then  all  you  have  to  remember  is  to  mail  it  in.) 


mailing 

fto 

cOogpM 

<m®W          ) 

P.O.  Box  6528 

Denver,  Colorado  80206 

D   I  promise  to  mail  this  in 

(303)  777-7133 
so  add  me  to  your 

list! 

City/Stare/Zip 

G  Remember  me?  I'm  already  on  your  mailing  list,  but  I  need  the 
memory  spec  sheet  desperately. 
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This  month,  in  presenting  our  two 
features:  BIONICS  and  PAYROLL 
PACKAGE,  INTERFACE  AGE  ad- 
dresses itself  to  two  segments  of 
our  readership,  the  scientist  and  the 
businessman. 

Microcomputer  technology  ap- 
plied in  these  two  fields  exemplifies 
the  adaptable  potential  of  micro- 
processors. It  seems  only  yesterday 
that  the  technology  was  developed. 
In  a  mere  "thousand  days"  it  has 
permeated  almost  every  aspect  of 
the  economic,  academic  and 
cultural  scene. 

It  is  a  revolution,  but  the  merriest 
revolution  ever  undertaken.  The  ubi- 
quitous little  devices  appear  to  pre- 
sent no  threat  to  the  populace.  The 
growth  of  users'  clubs  across  the 
nation  indicates  that  microcom- 
puters are  now  accepted  as  tools 
and  toys  with  a  passion  approaching 
the  North  American's  penchant  for 
pet  husbandry. 

And  this  interest  is  a  potent 
vitamin  pill  for  the  electronics  in- 
dustry. Adam  Osborne  reports  in 
Fountainhead  on  two  more  large 
companies  who  are  entering  the 
microcomputer  market. 


Our  reader  mail  about  the  April 
Robotics  Issue  was  overwhelmingly 
positive.  Many  readers  encouraged 
us  with  letters  and  phone  calls  to 
present  a  BIONICS  Special.  Our 
problem  lay  in  finding  the  scientists 
doing  the  work  along  these  lines. 
We  started  with  an  inquiry  to 
members  of  the  State  of  California's 
Governor's  Committee  for  the  Han- 
dicapped. Soon  we  were  referred  to 
the  Veterans  Administration. 

From  the  time  our  staff  establish- 
ed telephone  contact  with  the  V.A., 
we  were  treated  with  courtesy  and 
diligence.  The  agency  personnel 
worked  unsparingly  to  supply  us 
with  names  and  project  references 
which  enabled  us  to  locate  our 
material.  We  owe  a  particular  word 
of  thanks  to  Mr.  Carl  Mason  of  the 
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V.A.  Bio-Engineering  Research  Ser- 
vice in  New  York.  He  supplied  the 
names  of  contract-awardees  and  ad- 
ditionally saw  to  it  that  we  seldom 
had  to  contact  the  project  personnel 
"cold."  When  we  reached  them,  he 
had  announced  us. 

At  this  time  when  so  many  dissen- 
tient opinions  are  voiced  towards 
this  agency,  we  are  happy  to  publish 
the  opposite  view. 


"EVERYBODY  LIKES  PAYDAY  .  . 
"  Bud  Shamburger  explains  how 
payday  in  his  22-employee  motel 
was  a  blessing  for  almost  everyone 
except  the  accounting  staff.  Now 
with  the  help  of  a  microcomputer 
system,  everyone  looks  forward  to 
payday.  Mr.  Shamburger  shares  his 
cybernetic  accomplishment  with 
our  readers. 

While  on  the  subject  of  software, 
we  owe  our  Software  Editor,  Bob 
Stevens  a  word  of  praise  in  print.  Mr. 
Stevens  not  only  procures  and 
evaluates  all  the  software  published 
each  month,  he  also  maintains  the 
Software  Directory  as  a  public  ser- 
vice. 

We  wanted  to  publish  a  photo  of 
our  Software  Editor,  but  found  him 
reluctant  to  consent.  He  might  be 
camera-shy,  or  he  might  be  unwill- 
ing to  add  his  likeness  to  the  lineup 
of  bad  portraits  we  have  published 
in  the  previous  months.  That's 
alright,  Bob,  as  long  as  you  continue 
to  give  our  readers  entertaining 
games  such  as  STAR  LANES. 


We've  stopped  the  press  to  report 
that  we've  made  the  Finals  in  the 
1977  MAGGIE  AWARDS  in  the 
category  of  Crafts,  Hobbies  &  Pets. 
The  MAGGIE  AWARDS  are  conferred 
each  year  to  publications  in  the  14 
Western  States  by  the  Western 
Publisher's  Association. 
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Letters 

to  the 
Editor 


Dear  Editor: 

Mind-boggling,  thought-inducing 
and  absolutely  terrifying.  Your  arti- 
cle appearing  in  the  April  1977  issue 
of  INTERFACE  AGE  is  absolutely 
one  of  the  best-written  articles  I've 
ever  read.  The  article  to  which  I  am 
referring  is  "The  Remotoid/Android 
Project."  I  hope  I  am  writing  to  the 
right  address  for  this. 

I  have  always  been  fascinated  by 
the  possibilities  of  technology  and 
science.  Every  day  we  get  closer  and 
closer  to  making  a  machine  equal  or 
even  to  surpass  ourselves.  In  ac- 
tuality, how  far  off  are  we  from  the 
experiences  of  Colossus  or  the  HAL 
9000?  Not  to  plug  another  magazine, 
but  in  Popular  Electronics,  they 
presented  a  construction  article  to 
add  speech  to  a  home  microcom- 
puter. If  anything,  by  simply  writing 
the  article  appearing  in  the  robotics 
section  of  INTERFACE  AGE  illus- 
trates how  fast  the  future  is  coming. 
As  a  service  to  INTERFACE  readers, 
it  is  my  opinion  that  you  get  this 
construction  into  your  magazine.  It 
fits  into  an  Altair  bus  I  believe. 

In  conclusion,  I  want  to  say  that  I 
am  fascinated  and  intrigued  by  the 
articles  published  in  this  month  on 
robotics.  Bravo!  Please  continue  on 
this  topic  if  it  is  at  all  possible, 
gentlemen  —  you  have  just  earned 
yourselves  a  subscriber  for  life! 

Enthused  and  Excited! 
Chandler  Paris 
Brooklyn,  N.Y. 

We  intend  to  continue  reporting  on 
these  important  developments  and 
we  appreciate  your  interest.  It  was 
also  enjoyable  working  on  it.  — Editor 

Dear  Editor: 

In  the  April  issue,  Tod  Loofbour- 
row  asked  for  any  suggestions  for 
some  sort  of  protective  guidance 
system.  Since  no  address  was  given, 
I'm  writing  to  you  in  the  hope  that 
you'll  be  able  to  forward  my  sugges- 
tion. 


For  a  guidance  system,  to  protect 
the  robot  from  crashing  into  the 
walls,  possibly  a  type  of  cilia  will 
help.  It's  not  too  expensive.  All  that 
is  required  is  a  length  of  rubber  tub- 
ing attached  to  a  double  (dpdt) 
momentary  switch  (please  refer  to 
diagram). 


Front 


\ 


Sensors 


Rubber 
Tubing 


Moment  t 
On 

A     Momentary  Toggle 
Switch 


Center 
Off 


When  the  circuit  is  completed  due 
to  activation  of  the  momentary 
switch,  the  appropriate  action  is 
taken. 

Chandler  Paris 
Brooklyn,  N.Y. 


Dear  Editor: 

I  am  interested  in  hobby  com- 
puters and  would  like  to  correspond 
with  other  hobbyists  in  America. 
Hobbyists  interested  in  correspond- 
ing can  contact  me  at:  34,  J1n  Datuk 
Jaffar,  Taman  Larkin,  Jeher  Baru, 
Johore,  West  Malaysia. 

Tan  Ghee  Siak 
Johore,  Malaysia 

Dear  Editor: 

Please  advise  us  how  we  can  get  a 
list  of  programs  on  your  software 
depository.  We  have  an  HP  9830A 
computer  and  use  basic  language 
for  it. 

Anastasio  Villa  Bores 

Mexico  19,  D.F. 

Mexico 

Microcomputer  Software  Depository 
2361  Foothill  Bl.,  Pasadena,  CA  91107 


Assembling  a  microcomputer 
is  one  thing.  Maintaining  it 
bug-free  is  something  else! 

Now  you 

can  learn  the 
electronics 
troubleshooting 
youneed...al 

home,  in  your 
spare  time... 
from  GlE. 


Microcomputer  kits  include  detailed, 
step-by-step  instructions  for 
assembly.  Not  much  knowledge  of 
electronics  theory  is  needed  to  do  the 
job.  But  once  it's  operational,  it  takes 
some  real  electronics  know-how  to 
pinpoint  a  malfunction  and  fix  it  fast. 

While  CIE  does  not  offer  specialized 
training  in  microcomputers,  we  do 
offer  specialized  training  in 
electronics  technology  and  trouble- 
shooting. For  example,  you  can  build 
and  learn  to  use  a  professional 
trigge red-sweep  oscilloscope... an 
essential  tool  for  troubleshooting 
most  electronics  equipment  including 
microcomputers. 
To  find  out  more,  just  send  the 
coupon  to  get  CIE's  school  catalog 
and  a  complete  package  of  home 
study  information.  For  your 
convenience,  we'll  try  to  have  a 
representative  call.  Mail  the  coupon 
or  write  (and  mention  the  name  and 
date  of  this  magazine)  to  CIE, 
1776'E.  17th  St.,  Cleveland,  OH  44114. 
Cut  out  the  coupon  and  mail  TODAY! 


Cleveland  Institute 
of  Electronics,  Inc. 


177G  East  17th  Sti 
Accredited  Membe' 


.  Cleveland.  Ohio  <1<311*1 
>n.i    Home  Study  Council 


DYES. ..Send  me  my  FREE  CIE  school 
catalog-and  home  study  information! 

IN-01 


PRINT  NAME   

ADDRESS  

CITY STATE  

AGE  PHONE  (area  code) . 


_APT_ 
-ZIP  - 


Check  box  for  G.  I.  Bill  Information: 

□  Veteran    Q  Active  Duty        Mail  today! 
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Are  your  club  meetings  inter- 
esting? Does  the  club  format 
change  from  month  to  month?  I'm 
going  to  offer  several  concepts 
hopefully  which  will  encourage  the 
members  to  attend  and  participate 
at  the  meetings  and  display  their 
systems. 

Let's  start  with  variety. 

Family  Day  —  Bring  the  wife  and 
kids;  show  them  you  aren't  the  only 
one  to  get  involved  in  a  hobby. 
Members  are  encouraged  to  bring 
their  systems  and  to  run  games,  pic- 
tures, bio-rhythm  charts,  and  pro- 
grams of  interest  to  the  women  and 
children. 

Hardware/Software  Swap  Meet  — 
I'm  sure  that  you  have  had  this  type 
of  project  in  the  past  either  formally 
or  informally  and  nearly  everybody 
in  your  club  has  the  same  programs 
by  now,  but  have  you  thought  to  in- 
vite other  clubs  from  the  area,  or 
from  nearby  cities? 

Trade  your  software  and  sell 
unused  hardware  or  parts.  Get  to 
know  your  neighbors.  Make  arrange- 
ments beforehand  to  visit  each 
other's  club. 

Door  Prizes  —  Put  aside  some  of 
those  club  dues  to  purchase  a  door 


prize  or  two  to  be  given  out  at  your 
meetings.  If  encouragement  is  need- 
ed to  motivate  members  to  bring  in 
their  systems,  limit  a  special  prize  to 
those  who  bring  in  their  hobby.  It 
may  be  possible  to  persuade  a  local 
computer  store  to  donate  a  gift  as  a 
goodwill  gesture. 

Refreshments  —  Do  you  present- 
ly offer  refreshments  after  your 
meeting?  Why  not  encourage  the 
members  to  bring  a  little  something 
to  round  out  the  meeting  as  well  as 
your  waistlines? 

Seminars  on  Digital  Trouble- 
shooting, Soldering  School  — 
Locate  (if  possible)  an  electronics 
firm  in  your  area  and  have  them  save 
you  their  scrap  printed  circuit 
boards.  These  can  be  cut  up  to  in- 
dividual sizes  and  used  as  practice 
for  this  type  of  class.  You  may  even 
be  fortunate  to  have  a  components 
manufacturer  in  your  area.  Collect 
defective  components  to  solder  on- 
to the  scrap  PCBs. 

Flowcharting  and  Problem  Solv- 
ing —  Help  to  derive  new  ideas  into 
software.  How  many  clubs  are  still 
handwriting  their  envelopes?  How 
many  more  are  doing  their  club 
business  manually?  Come  on!  This 
is  a  COMPUTER  CLUB— USE  IT!  Did 
you  know  there  are  many  college  or 
junior  college  professors  who  may 
be  willing  to  give  instruction  to  a 
group?  Many  may  do  this  possibly  at 
no  cost. 

What  about  a  mini-convention? 
This  type  of  event  could  be  held 
once  or  twice  a  year.  Try  for  donated 
space  first,  such  as  the  banquet 
room  in  the  local  church.  Invite  the 
local  computer  stores  and  nearby 
computer  industry  manufacturers  to 
display  their  new  products.  Have 
your  members  bring  in  their  systems 
and  each  should  have  a  booth  to 
show  his  equipment  and  answer 
questions.  Seminars  can  be  held 
either  during  the  show  or  directly 
after.  Get  speakers  from  the  com- 
puter industry.  Make  it  open  to  the 
public— free  if  possible.  If  costs  are 
involved,  charge  the  minimum  pos- 
sible. Advertise  the  event  with  fliers 
posted  in  computer  stores  and  send 
press  releases  to  computer  hobbyist 
magazines.  If  the  show  can  be  put 
on  for  little  or  no  admission  charge, 
and  your  club  is  a  non-profit 
organization,  you  may  be  able  to  get 
free  air-time  on  local  radio  or  televi- 
sion stations  during  their  public  ser- 
vice announcements.  Pattern  your 
show  on  the  professional  trade 
shows.  Variety  will  keep  the 
membership  growing  and  its  regular 
members  interested. 


BUY  YOUR 
COMPUCOLOR8001 
FROM  THESE 
DEALERS. 


ARIZONA 

Phoenix: 

Phoenix  Bvte  Shop  West 
12654  N.  28th  Dr. 

(602)942-7300 

lempe: 

Tempe  Byte  Shop  East 
8l3N.ScottsdaleRd. 

(602)894-1129 

Tucson: 

Bvte  Shop  of  Tucson 
2612  E.  Broadway 

(602)327-4579 

CALIFORNIA 

Lawndale: 

Bvte  Shop  of  Lawndale 
16508  Hawthorne  Blvd. 

(213)371-2421 

Orange: 

Computer  Man  of  Los  .Angeles 
625  W.  Kalella.  No.  10 

(714)633-1222 

San  Diego: 

The  Computer  Center 
8205  Ronson  Rd. 

(714)292-5302 

San  Francisco: 

The  Computer  Store 

1093  Mission  St. 

(415)431-0640 

San  Jose: 

Amco  Electronics 
414S.  Ba-scomAve. 

(408)998-2828 

San  Jose: 

Bvte  Shop 

155  Blossom  Hill  Rd. 

(408)  226-8383 

Van  Nuvs: 

Computer  Components 
5848  Sepulveda  Blvd. 

(213)786-7411 

CONNECTICUT 

Windsor  Locks: 

'Hie  Computer  Store 
63  S.  Main  St. 

(203)627-0188 

FLORIDA 

Cora!  Gables: 

Sunny  Computer  Stores 
1238AS.  Dixie  Hwy. 

(305)661-6042 

Tampa: 

Microcomputer  Systems 
144  S.  Dale  Mabry  Hwy. 

(813)8794301 

GEORGIA 

Allanla: 

Atlanta  Computer  Mart 
509LBBufordHwy. 

(404)  455-0647 

HAWAII 

i  ionokilu: 

Compact  Computers 
P.O.  Box  I0O96 

(808)373-2751 

ILLINOIS 

Champaign: 

Die  Numbers  Racket 
518  E.Green  St. 

(217)352-5435 

Evanston: 

Itty  Bitty  Machine 

1316  Chicago  Ave. 

(312)328-6800 

Park  Ridge: 

Chicago  Computer  Store 
157  Talcolt  Rd..  Hwy  62 

(312)823-2388 

INDIANA 

Indianapolis: 

Home  Computer  Shop 
10447  Chris  Dr. 

(317)894-3319 

MAR  VIAND 

Rockville: 

Computer  Workshop.  Inc. 
5709  Frederick  Ave. 

(301)468-0455 

MASSACHUSETTS 

Burlington: 

The  Computer  Store 
120  Cambridge  St. 

(617)272-8770 

MICHIGAN 

Troy: 

General  Computer  Company 
2017  Livemois 

(313)362-0022 

MINNESOTA 

Minneapolis: 

Cost  Reduction  Services 
3142  Hennepin  Ave.  So. 

(612)822-2119 

MISSOURI 

Kansas  City: 

Computer  Workshop  of  Kansas  City 
6903  Blair  Rd. 

(816)741-5055 

NEW  JERSEY" 

Iselin: 

The  Computer  Man 
501  Route  27 

(201)283-0600 

NEW  YORK 

East  Meadow: 

'Hie  Computer  Mart  of  Long  Island 
2070  Pront  St. 

(516)794-0510 

New  Y'ork: 

ITie  Computer  Man 
314  5th  Ave. 

(212)279-1048 

OHIO 

Columbus: 

Computervision 
894  W.  Broad  St. 

(614)228-2477 

SOUTH  CAROLINA 

Columbia: 

Bvte  Shop 
2018  Greene  St. 

1803)771-7824 

TEXAS 

Houston: 

Communications  Center 
7231  Fondren 

(713)774-9526 

Richardson: 

The  Micro  Store 

634  S.  Central  Expressway 

(214)231-1096 

WASHINGTON 

Seattle: 

Retail  Computer  Store 
410  ME  72nd  St. 

(206)524-4101 

WISCONSIN 

Beloit: 

Austin  Computers 
1835  Northgate 

(608)  365-6096 

WalertowTi: 

General  Precision  Electronics 
207  Rhine  St. 

(414)261-8148 

Compucolor  Corporation 
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NOW  $2750. 
AMERICA'S  LOWEST-PRICED 
PERSONAL  COMPUTER  SYSTEM 
WITH  COLOR  VECTOR  GRAPHICS. 


By  taking  advantage  of  the 
new  technologies  available  to 
the  industry  today,  we've  con- 
sistently been  able  to  give  you 
one  of  the  best  prices  on  the 
market.  Now  because  of  great 
response,  we  can  give  you  the 
best  price.  You  can  now  buy 
the  Compucolor  8001  for  the 
reduced  price  of  $2750.  A  com- 
plete stand-alone  system  with 
expanded  graphics  software 
for  plotting  points,  vectors  and 
bargraphs  on  a  160  x  192 
addressable  grid  — in  color. 
Eight  independent  background 
and  foreground  colors. 

The  Compucolor  8001  has 
an  Intel  8080  CPU.  34  I/O 
ports  and  a  color  display  with 
an  effective  band  width  of  75 
MHZ  compared  to  5  MHZ  for 
standard  TV  sets.  In  fact  the 
Compucolor  is  the  only  totally 
integrated  system  on  the  mar- 
ket which  includes  a  color 
display.  You  can  also  have  spe- 
cial options  for  the  Compucolor 
8001  right  now.  including:  Mini 
Disk  Drives  for  extra  memory, 
light  pens  and  a  variety  of 
special  keyboard  features. 
BASIC  8001  Is  Easy  To  Learn. 
Compucolor's  BASIC  8001  is 
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a  conversational  programming 
language  which  uses  English- 
type  statements  and  familiar 
mathematical  notations.  It's 
simple  to  learn  and  easy  to  use, 
too.  Especially  when  it  comes 
to  intricate  manipulations  or 
expressing  problems  more 
efficiently. The  BASIC  8001 
Interpreter  runs  in  ROM  mem- 
ory and  includes  26  statement 
types,  18  mathematical  func- 
tions, 9  string  functions  and  7 
command  types  for  executing, 
loading,  saving,  erasing,  con- 
tinuing, clearing  or  listing  the 
program  currently  in  core. 
Expandable  Memory  To  64K. 
The  Compucolor  8001  has  1  IK 
bytes  of  non-destructible  read- 
only memory  which  handles 
the  CPU  and  CRT  operating 
systems  as  well  as  BASIC 
8001.  Sockets  are  in  place  for 
an  additional  21K  of  EPROM/ 
MROM  memory.  The  Random 
Access  Main  Memory  has  8K 
bytes  for  screen  refresh  and 
scratch  pad,  8K  bytes  for  user 
workspace  and  room  for  16K 
bytes  of  additional  user  work- 
space. The  Compucolor  also 
comes  complete  with  a  conve- 
nient mass  storage  device, 
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Floppy  Tape  Memory.  It's  an 
8-track  continuous  loop  tape 
system,  with  a  Baud  rate  of 
4800  and  an  extra  storage 
capacity  of  up  to  1024K  bytes 
per  tape. 

Color  Graphics  At 

Alphanumeric  Black  And 

White  Prices. 

That's  what  we're  becoming 
famous  for,  and  thanks  to  the 
tremendous  response  to  the 
Compucolor  8001.  we've  been 
able  to  reduce  our  price  even 
lower— to  $2750.  Look  over 
our  dealer  listing  on  the  adja- 
cent page  for  the  dealer  nearest 
you. Then  drop  by  for  a  dem- 
onstration. And  while  you're 
checking  out  the  Compucolor 
8001,  check  out  your  dealer's 
financing  plan.  He  can  help  you 
turn  a  good  deal  into  a  good 
deal  more. 

Compucolor  Corporation, 
P.O.  Box  569.  Norcross. 
Georgia  30091. 

Compucolor  Corporation 
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SUPER  DENSE 
GRAPHICS 


320  Horizontal  by  200  Vertical 


nC08(2iX/b> 
a-. 81,    b-42.86 


IF  YOU*  COHPUTER        •    O      v^ 
CAN'T   SHILE   (OR 
PLOT)   IT  PROBABLY  O 

HAS  BERLIN  DEFICIENCY   V  V 

AHENIA.  XXTS^y 


(EQUATION  PLOTTED  NITH  BASIC) 


The  MERLIN  Super  Dense  add-on  kit 
provides  maximum  resolution  at  a 
minimum  cost.  In  fact,  MERLIN  with 
Super  Dense  has  more  capabilities  than 
any  other  S-100  bus  video  interface  at 
any  price! 

Once  you've  seen  'Super  Dense' 
graphic  resolution  you'll  know  there  is 
nothing  to  compare  it  to  .  .  .  short  of 
spending  over  $600  .  .  .  and  even  then 
you'll  not  have  all  of  the  capabilities  of 
MERLIN  with  'Super  Dense'. 

Super  Dense  provides  true  bit- 
mapping.  Each  and  every  point  on  the 
screen  is  controlled  directly  by  a  bit  in 
memory.  (Requires  8K  of  system 
memory.) 

ROM  character-graphics  looked  good 
for  a  while;  then  came  MERLIN'S  160  by 
100  bit  mapping  graphics;  and  now  .  .  . 

320  by  ZOO  bit-mapping  graphics!  I ! 
If  you're  looking  for  a  graphic  display, 
MERLIN  with  Super  Dense  is  the  best 
there  is.  And  if  you  hadn't  considered 
graphics  or  thought  It  was  out  of  your 
price  range,  consider  what  you  could 
do  with  320  H  by  200V  graphics  and  for 
only  $39  extra. 

The  Super  Dense  add-on  kit  to  the 
popular  MERLIN  video  interface  is  now 
available  with  off-the-shelf  delivery. 

M320-K,  Super  Dense  Kit $39 

M320-A,  Super  Dense  Assm.  ..$54 
See  MERLIN  ad  on  previous  page. 

For  information  fast,  write  direct,  or 
see  'Super  Dense'  at  your  nearest 
computer  store. 

MC  and  BAC  accepted . 
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WORKSHOPS 

The  Institute  for  Professional 
Education  will  be  offering  three 
workshops  on  "Structured  Design 
and  Programming,"  "Effective 
Leadership  of  Data  Processing  Pro- 
jects," and  "Effective  Computer 
Operations  Management." 

The  "Structured  Design  and  Pro- 
gramming" workshop  will  be  held 
June  27-29  in  Washington,  D.C.,  July 
20-22  in  New  York,  NY;  and  August 
17-19  in  Denver,  CO. 

The  workshop  on  "Effective 
Leadership  of  Data  Processing  Pro- 
jects" will  be  held  June  8-10  in 
Washington,  D.C.;  July  25-27  in  San 
Francisco,  CA;  and  August  24-26  in 
Boston,  MA. 

The  workshop  on  "Effective  Com- 
puter Operations  Management"  will 
be  held  June  20-22  in  Washington, 
D.C.;  July  6-8  in  New  York,  NY;  and 
August  8-10  in  Kansas  City,  MO. 

Prepaid  tuition  for  each  of  the 
workshops  is  $395  per  person.  Billed 
tuitions  are  $445. 

For  further  information  on  the 
workshops  contact  the  Institute  for 
Professional  Education,  Suite  601, 
1901  N.  Fort  Myer  Drive,  Arlington, 
VA  22209. 

GAMBLERS  GREET  "BRIAN" 

"Brian"  is  a  Jacquard  J-100  com- 
puter recently  purchased  by  SRS 
Enterprises  Inc.,  the  parent  com- 
pany of  Gambling  Times.  Brian  per- 
forms the  mundane  tasks  assigned 
to  all  computers,  accounts  and  sub- 
scriptions, but  in  addition  it  is  pro- 
grammed for  extensive  research  in- 
to the  entire  range  of  wagering 
games  and  activities.  The  goal  of 
this  work  is  to  learn  as  much  as 
possible  about  the  mathematical 
probabilities  involved  in  the  various 
betting  activities,  and  to  use  that 
knowledge  to  develop  systematic 
playing  procedures.  These  data  will 
minimize  the  element  of  chance  in 
wagers  by  relying  upon  factual  infor- 
mation not  previously  available. 


NCC:  THE  GREAT 

COMPUTER  ROUNDUP 

J U N E 1 3-1 6,  DALLAS,  TEXAS 

A  record  setting  roundup  of  the 
latest  trends  and  developments  in 
computing  and  data  processing  will 
be  offered  at  the  1977  National  Com- 
puter Conference,  June  13-16  in 
Dallas.  This  year's  NCC,  the  first 
ever  held  in  the  Southwest,  will  pro- 
vide a  vital  learning  experience  for 
all  those  individuals  whose  busi- 
ness or  professional  activities  in- 
volve, or  are  affected  by,  information 
processing  technology  and  tech- 
niques. An  exhibit  program  will 
feature  the  participation  of  more 
than  300  organizations,  plus  a  wide 
range  of  featured  events  and  special 
activities. 

PERSONAL  COMPUTING 
AT  NCC 

The  dynamic  and  fast-growing 
field  of  personal  computing  will 
receive  special  attention  during  '77 
NCC.  Personal  computing  is  most 
definitely  an  idea  whose  time  has 
come.  Nearly  150  computer  clubs 
already  have  been  organized  and 
more  than  300  retail  computer 
stores  presently  serve  more  than 
100,000  hobbyists.  Against  this 
background,  the  personal  com- 
puting program,  under  the  direction 
of  Harold  A.  Mauch  of  PerCom  Data 
Company,  will  include: 

•  A  personal  computing  fair  with 
prizes  and  awards  for  the  best  non- 
commercial displays. 

•  Two  full  days  of  program  sessions, 
covering  personal  computing  hard- 
ware, software,  and  systems;  and 
new  trends  in  computer  stores. 

•  A  personal  computing  exposition 
covering  the  latest  innovations  in 
personal  computing  products  and 
services. 

•  A  national  club  congress  which 
will  bring  together  representatives 
of  clubs  from  throughout  the  U.S. 
Additional  conference  highlights 

will  include  the  first  NCC  national 
programming  contest,  the  annual 
computer  science  film  theater, 
special  tours,  and  the  Monday  even- 
ing all-conference  reception. 
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CALENDAR 


June  1  Northwest  Computer  Club 
will  hold  its  meeting  at  7  PM  at 
the  Pacific  Science  Center,  Room 
200,  located  on  2nd  Ave.,  in  North 
Seattle,  Washington. 

June  1  New  England  Computer 
Society  Inc.  will  be  meeting  in  the 
cafeteria  of  the  Mitre  Corp.  at  7 
PM.  Located  on  Rte.  62,  in  Bed- 
ford, Mass.  Contact  Dave  Day  at 
(603)  434-4239  for  details. 

June  1  SCCS-Valley  Chapter  meets 
at  7  PM  at  the  Harvard  School, 
3700  Coldwater  Canyon,  Studio 
City,  CA.  Call  John  Scott  at 
849-4094  for  more  details. 

June  4  Louisville  Area  Computer 
Club  meets  at  1  PM  in  the  Speed 
Auditorium  of  the  University  of 
Louisville,  KY.  Details  from  Glenn 
Darwin  (502)  456-5589. 

June  4  South  Central  Kansas  Ama- 
teur Computer  Association  will 
meet  at  9  AM  at  1430  E.  Kellogg  in 
Wichita,  KS.  Cris  Borger  has 
details.  Call  (316)265-1120. 

June  4  Ventura  County  Computer 
Society  (SCCS)  meets  at  7:30  PM 
at  the  Camarillo  Public  Library 
located  at  3100  Ponderosa  Drive, 


Camarillo,  CA.  For  Club  details 
write  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041  or  call  (805) 
985-2631. 

June  5  North  Orange  County  Com- 
puter Club  meets  at  California 
State  University,  Fullerton.  Con- 
tact Lorin  Mohler  at  (714) 
998-5831  for  further  information. 

June  8  Homebrew  Computer  Club 
meets  at  7  PM  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium, in  Menlo  Park,  CA.  Call 
Bob  Reiling  at  (415)  967-6754. 

June  10  Crescent  City  Computer 
Club  will  meet  at  the  University  of 
New  Orleans,  Lakefront  Campus 
at  8  PM.  Call  Bob  Latham  (504) 
722-6321  for  details. 

June  10  Northern  New  Jersey  Ama- 
teur Computer  Club  meets  at  the 
Fairleigh  Dickinson  University, 
Rutherford  Campus,  Room  B8,  in 
Becton  Hall.  Meeting  will  start  at 
6:30  PM.  Write  to  NNJACC,  593 
New  York  Ave.,  Lyndhurst,  NJ 
07071. 

June  10  Midwest  Affiliation  of  Com- 
puter Clubs,  Inc.  will  hold  its  An- 
nual Club  Congress  at  the  2nd 


Annual  Midwest  Regional  Com- 
puter Conference  being  held  at 
the  Bond  Court  Hotel,  777  St. 
Clair  Ave.,  Cleveland,  OH.  For 
more  details  write  MACC,  P.O. 
Box  83,  Brecksville,  OH  44141. 
June  11  Oklahoma  Computer  Club 
will  hold  its  meeting  at  the  Belle 
Aisle  Library  at  10  AM.  Call  Al 
Campbell  at  (405)  842-4933  for 
club  agenda. 

June  12  South  Eastern  Michigan 
Computer  Organization  meets  at 
6  PM  at  the  studios  of  WJBK-TV-2 
Call  Dick  Wier  at  565-3228  for 
details. 

June  15  Northwest  Computer  Club 
will  hold  its  meeting  at  7  PM  at 
the  Pacific  Science  Center,  Room 
200,  located  on  2nd  Ave.,  in  North 
Seattle,  WA. 

June  17  Amateur  Computer  Group 
of  New  Jersey  will  be  holding  its 
regular  meeting  and  flea  market. 
6:30  PM  at  UCTI,  1776  Raritan  Rd., 
Scotch  Plains,  NJ. 

June  18  South  Central  Kansas  Ama- 
teur Computer  Association 
meets  at  9  AM  at  1430  E.  Kellogg 
in  Wichita,  KS.  Call  Cris  Borger 
for  details  at  (316)265-1120. 

June  18  North  Texas  Computer 
Hobbyist  Group  will  meet  at  1  PM 
in  University  Hall  Room  108  at  the 
University  of  Texas,  Arlington, 
TX.  Call  (817)  244-1013  for  details. 


Great  Jumpers  are  here! 

State  of  the  art  flat  cable  connector  assemblies  ...  at  affordable  prices. 


/ 


I 


Great  Jumpers  come  to  you  fully  pre- 
assembled  and  fully  pre-tested.  Cable  strain 
reliefs  are  integral  to  the  molded-on  con- 
nectors. And  we've  designed  in  complete 
line-by-line  probeability  with  probe  access 
ports  behind  each  contact. 

Our  connectors  are  industry  standard; 
two  parallel  rows  of  contacts,  spaced 
every  .1". 

Great  Jumpers  come  in  five  popular  cable 
widths:  20,  26,  34,  40  and  50  lines  wide,  and 
in  lengths  ranging  from  6"  to  36". 

Available  now  at  the  distributor  near  you 
who  carries  the  A  P  Products  Faster  and 
Easier  Line. 

Our  distributor  list  is  growing  daily.  For 
the  name  of  the  distributor  nearest  you  call 
Toll-Free  800-321-9668. 

Send  for  our  complete  A  P  catalog,  the 
Faster  and  Easier  Book. 


Faster  and  easier  is  what  we're  all  about 


AP  PRODUCTS  INCORPORATED 

Box  110-72  Corwin  Drive,  Painesville,  Ohio  44077 
(216)354-2101     TWX:  810-425-2250 
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Teach  your  System  to 
type  with  a 

TYPEAWAY 

Selectric  I/O  Writer 
interface 


Interface  any  Selectric  I/O  Writer 
to  S-100  computers  with  a  TYPE- 
AWAY  Selectric  I/O  Writer  Inter- 
face.TYPEAWAY  is  compatible  with 
any  model  731  or  735  I/O  Writer, 
including  versions  with  correspon- 
dence or  BCD  coding,  24  or  48  volt 
solonoids,  and  common  anode  or 
common  cathode  diodes.  TYPE- 
AWAY is  a  complete  package  of 
everything  needed  to  interface  any 
model  731  or  735  I/O  writer  to  an 
S-100  computer,  including; 

*  S-100  compatible  PC  board  with 
solonoid  drivers,  input  ports, 
and  PROM  memory. 

*  Complete  cables  and  connectors 

*  Power  supply  for  24  or  48  volt 
systems. 

Optional  word  processing  software 
is  also  available. 

Add  professional,  economical  hard 
copy  to  your  S-100  system  with  an 
BBM  Selectric  I/O   Writer  and  a 
TYPEAWAY  interface. 
Prices 

Kit $225 

Assembled 325 

Documentation 25 

Call  toll-free  anytime  to 

place  credit  card  orders: 

800/648  5311 


MCt&OMATOM 


MICROMATION  INCORPORATED 

524  UNION  STREET 

SAN  FRANCISCO,  CA.  94133 

415/398-0289 

Dealer  inquiries  invited 

CIRCLE  INQUIRY  NO.  34 
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June  18  Winnipeg  Microcomputer 
Club  meets  at  2  PM  in  Room  A109 
at  Red  River  Community  College, 
in  Winnipeg,  Ontario,  Canada. 

June  22  Homebrew  Computer  Club 
will  meet  at  7  PM  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Call  Bob  Reiling  at  (415) 
967-6754. 

June  22  Diablo  Professional  Users' 
Group  meets  at  8  PM  in  the 
library  conference  room  of  the 
Diablo  Valley  College.  For  more 
information  call  Bob  Hen- 
drickson  at  (415)  687-8373. 

June  23  Space  Coast  Microcom- 
puter Club  will  be  holding  its 
meeting  at  7:30  PM  at  the  Merritt 
Island  Library,  Merritt  Island,  FL. 
Contact  Ray  Lockwood  at  (305) 
452-2159  for  details. 

June  23  New  York  Amateur  Com- 
puter Club  meets  at  7  PM.  Call 
Bob  Schwartz  for  meeting  place 
at  (212)663-5549. 

June  24  Washington  Amateur  Com- 
puter Society  will  have  its 
meeting  at  8  PM  in  the  Catholic 
University  of  America,  St.  Johns 
Hall.  Located  at  Michigan  Ave. 
and  Harewood  Ave.  N.E., 
Washington,  DC.  Call  Bill  Stewart 
at  (202)  722-0210. 

June  26  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE) 
meets  at  12  PM  in  the  cafeteria  of 
the  NIGAS  Bldg.,  on  Schermer 
Rd.,  Glenview,  IL.  Call  or  write  to 
CACHE,  P.O.  Box  36,  Vernon 
Hills,  IL  60061  or  (312)  620-1671. 

June  27  Minnesota  Computer  Soci- 
ety will  hold  its  meeting  in  the 
Brooklyn  Center  Community 
Library  at  7:30  PM,  Brooklyn 
Center,  MN. 

July  2  Milwaukee  Area  Computer 
Club  will  meet  at  1  PM  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 
246-6634  for  further  information. 

July  2  Louisville  Area  Computer 
Club  meets  at  1  PM  in  the  Speed 
Auditorium  at  the  University  of 
Louisville,  KY.  Details  from  Glenn 
Darwin  at  (502)  456-5589. 

July  2  South  Central  Kansas  Ama- 
teur Computer  Association 
meets  at  9  AM  at  1430  E.  Kellog  in 
Wichita,  KS.  Contact  Cris  Borger 
at  (316)  265-1120  for  club  agenda. 

July  2  Ventura  County  Computer 
Society  (SCCS)  meets  at  7:30  PM 
at  the  Camarillo  Public  Library 
located  at  3100  Ponderosa  Drive, 
Camarillo,  CA.  For  more  details 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041  or  call  (805) 
985-2631. 

July  6  Northwest  Computer  Club 
will  be  holding  its  meeting  at  7 
PM  at  the  Pacific  Science  Center, 
Room  200,  in  No.  Seattle,  WA. 


July  6  Homebrew  Computer  Club 
meeting  will  begin  at  7  PM  in 
Menlo  Park,  CA  at  the  Stansord 
Linear  Accelerator  Center  Audi- 
torium. Call  (415)  967-6754  for 
details. 

July  6  SCCS  Valley  Chapter  will  be 
meeting  at  the  Harvard  School, 
3700  Coldwater  Canyon,  Studio 
City,  CA.  The  meeting  will  com- 
mence at  7  PM. 

July  6  New  England  Computer  Soci- 
ety, Inc.  will  meet  at  the  cafeteria 
of  the  Mitre  Corp.  (located  on  Rte. 
62  in  Bedford,  MA.)  at  7  PM. 

July  8  Crescent  City  Computer  Club 
will  hold  its  meeting  at  the 
University  of  New  Orleans, 
Lakefront  Campus  at  8  PM.  Call 
Bob  Latham  at  (504)  722-6321  for 
more  information. 

July  8  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJACC) 
will  hold  its  meeting  at  Farleigh 
Dickinson  University,  on  Ruther- 
ford Campus,  Becton  Hall  Room 
B8.  This  meeting  will  begin  at 
6:30  PM.  For  more  information 
write:  NNJACC,  593  New  York 
Ave.,  Lyndhurst,  NJ  07071. 

July  9  Oklahoma  Computer  Club 
will  hold  its  meeting  at  the  Belle 
Aisle  Library  at  10  AM.  Call  Al 
Campbell  at  (405)  842-4933  for 
details. 

July  10  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  California  State  University, 
Fullerton.  For  more  details  on 
time  and  room  call  Lorin  Mohler 
at  (714)998-5831. 

July  10  South  Eastern  Michigan 
Computer  Organization  will  hold 
its  meeting  at  the  studios  of 
WJBK-TV-2  at  6  PM.  Contact  Dick 
Wier  at  565-3228  for  more  infor- 
mation. 

July  16  North  Texas  Computer  Hob- 
byist Group  has  its  meeting  at 
1PM  in  the  University  Hall,  Room 
108,  located  at  the  University  of 
Texas  at  Arlington,  TX.  Call  (817) 
244-1013  for  more  information. 

July  16  Winnipeg  Microcomputer 
Club  will  be  meeting  at  Red  River 
Community  College,  Room  A109 
at  2  PM. 

July  16  South  Central  Kansas  Ama- 
teur Association  meets  at  9  AM  at 
1430  E.  Kellog  in  Wichita,  KS.  Call 
Cris  Borger  at  (316)  265-1120. 

July  20  Northwest  Computer  Club 
will  be  meeting  at  7  PM  at  the 
Pacific  Science  Center,  Room 
200,  located  in  No.  Seattle,  WA. 

July  20  Homebrew  Computer  Club 
will  be  meeting  at  the  Stanford 
Linear  Accelerator  Auditorium  at 
7  PM  in  Menlo  Park,  CA  Call  Bob 
Reiling  at  (415)  967-6754  for 
details. 

JUNE  1977 


NOW  FULLY  ASSEMBLE 
MOTOROLA   MEK6& 


MEK6800D2:  A  complete  computer  for 
$269.00*  20  I/O  lines,  1K  monitor,  256 
bytes  of  user  RAM,  serial  I/O,  keyboard 
display,  cassette  interface.  MEK6800D2 
KIT  designed  for  individuals  requiring  a 
minimum  of  instruction.  FULLY  ASSEM- 
BLED MEK6800D2  UNIT  offered  with 
our  extras:  sockets  for  all  I.C.'s  and 
attractive  case  for  keyboard  display. 


IN    KIT  FORM 


4i 


worn 

NQINBEMNQ 


121  Wisconsin  N.E. 
Albuquerque,  New  Mexico  87108 

505-255-6451 


HEP  EDUCATOR  II* 

HEP  EDUCATOR  II:  A  complete  com- 
puter for  under  $170.00.*  512  byte 
monitor,  128  bytes  of  RAM,  parallel 
I/O,  cassette  interface,  fully  expand- 
able. Designed  for  the  do-it-yourselfer; 
comes  with  detailed  instructions. 


*  less  power  supply 

®  a  registered  trademark  of  Motorola 


□  MEK6800D2  fully  assembled  $269.00 

□  MEK6800D2  KIT  $235.00 

□  KEYBOARD/DISPLAY  CASE  $12.50 

□  HEP  EDUCATOR  II  KIT  $169.95 

□  HEP  POWER  SUPPLY  KIT  $29.95  

Subtotal 

jN.M.  residents  add  4%  sales  tax  

Shipping  and  handling  $3.00  

Total 

^UDIO 

jtEJ  NGINEERING  505-255  6451 

121  Wisconsin  N.E.  Albuquerque,  New  Mexico  87108 


□  Check  Enclosed 

□  Money  Order  Enclosed 

□  Bank  Americard  (Visa)  ; 

□  Master  Charge  # 


Expiration  Date . 
.  Expiration  Date . 


Signature 


Name 


Street  Address 


City 


State 


Zip 
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. . .  FROM  THE 
FOUNTAINHEAD 


By  Adam  Osborne 


The  Heath  Company  has  been 
running  tantalizing  advertisements, 
conditioning  us  all  for  its  entry  into 
the  home  computing  market.  The 
formal  announcement  is  scheduled 
for  August,  at  which  time  we  shall 
hear  about  these  three  products: 

1)  An    LSI-11    microcomputer 
system 

2)  An    8080A    microcomputer 
system 

3)  A  6800  Training  Kit 

The  LSI-11  system  is  undoubtedly 
the  most  important  product  that  The 
Heath  Company  is  introducing.  This 
will  be  the  first  LSI-1 1  kit  available  to 
the  hobbyist;  but  what  is  far  more 
important  is  the  fact  that  Digital 
Equipment  Corporation  has  agreed 
to  let  The  Heath  Company  take  most 
of  the  small  industrial  OEM  market 
along  with  the  hobby  market.  (OEM 
stands  for  Original  Equipment 
Manufacturer  and  refers  to  the  in- 
dustrial user  who  buys  minicom- 
puters or  microprocessors  to  put  in- 
to some  other  re-sold  product). 
Heath  computer  kits  will  be  sold  not 
just  to  hobbyists,  but  as  well  to 
small  industrial  users. 

It  is  well  known  amongst  mini- 
computer manufacturers  that  the 
company  buying  five  or  ten 
minicomputers  a  year  on  an  OEM 
basis  demands  too  much  support 
and  is  simply  not  a  profitable 
customer.  What  Digital  Equipment 
Corporation  has  done  is  bundle  up 
all  of  these  small,  unprofitable  OEM 
customers  and  turned  them  into  one 
large  OEM  account  —  The  Heath 
Company.  The  Heath  Company  can 
turn  a  profit  where  Digital  Equip- 
ment Corporation  could  not 
because  The  Heath  Company  sells  a 
product  over  the  counter  —  for 
cash.  The  after  sales  support  which 
causes  minicomputer  manufac- 
turers their  losses  will  from  now  on 
have  to  be  paid  for. 

The  LSI-11  system  sold  by  The 
Heath  Company  will  consist  of  a 
CRT  and  keyboard,  with  the  CPU 
mounted  in  the  CRT,  along  with  32K 
16-bit  words  of  memory.  The  total  kit 
price  for  this  configuration  will  be 
somewhere  between  $2,000  and 
$2,500.  Peripherals  will  include  flop- 
py discs  and  the  decwriter.  Addi- 
tional peripherals  will  be  made 
available  in  the  future. 

But  the  real  hook  in  the  LSI-11 
system  is  the  fact  that  the  entire 
Digital  Equipment  Corporation 
PDP-11  software  library  will  be 
available  at  nominal  cost  to  the 
Heath  Kit  LSI-11  buyer.  This  in- 
cludes RSX11D,  RSX11M,  the  many 
higher  level  programming 
languages,  everything.  Not  until  you 
have  been  in  the  minicomputer  sys- 
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terns  business  for  a  while,  can  you 
possibly  understand  what  this  soft- 
ware library  is  really  worth. 

The  Heath  Kit  8080A  system  will 
be  a  typical  microcomputer,  with 
peripherals  and  capabilities 
equivalent  to  those  generally 
available.  The  6800,  however,  is  in- 
cluded in  a  training  kit;  this  will  be 
one  of  the  typical  home  study 
courses  in  which  The  Heath  Com- 
pany excels  —  and  not  a  basis  for  a 
microcomputer  system. 

None  of  the  Heath  Company  pro- 
ducts will  be  compatible  with 
anything  else  on  the  marke^today. 
Specifically,  the  S100  bus  has  been 
ignored.  Thus  if  you  buy  Heath  Com- 
pany kits  you  will  be  limited  to 
Heath  Company  products,  or  you 
must  build  your  own  additional  hard- 
ware. 

All  Heath  kits  will  come  as 
assembled  boards.  There  will  be  no 
bags  of  chips  which  you  have  to 
stuff  into  boards  and  solder 
yourself.  This  is  the  intelligent  way 
to  go  and  those  kit  builders  who  are 
not  already  taking  this  path  are  like- 
ly to  do  so  in  the  not-too-distant 
future.  It  is  important  that  you,  the 
hobbyist,  understand  the  real 
reason  why  kit  companies  have  sold 
bags  of  chips  and  boards,  rather 
than  selling  assembled  boards.  It 
has  nothing  to  do  with  the  cost  of 
assembling  the  board;  done  com- 
mercially that  costs  approximately 
$3.00  per  board.  If  you  sell  an 
assembled  board,  you  are  obliged  to 
sell  a  product  that  works  and  in- 
cludes only  tested  parts.  If  you  sell  a 
bag  of  chips,  then  you  do  not  test 
the  chips,  since  the  hobbyists  might 
damage  them  in  the  process  of 
assembly.  So  the  hobbyist  assembles 
a  board,  and  if  it  does  not  work, 
there  is  no  way  of  determining 
whether  the  chip  was  damaged  dur- 
ing assembly,  or  whether  it  was 
delivered  in  a  non-working  condi- 
tion. Thus  the  true  economics  of 
selling  unassembled  boards  to  hob- 
byists lies  in  the  fact  that  the  hobby 
kit  manufacturer  can  buy  untested 
parts  from  the  semiconductor  house 
—  and  they  cost  less  —  then  he  can 
avoid  testing  the  parts  which  he 
resells  to  you.  Any  hobbyist  is  going 
to  have  a  hard  time  convincing  a  kit 
manufacturer  that  a  defective  part 
came  defective,  rather  than  having 
been  wiped  out  during  the  assembly 
process. 

What  impact  is  the  Heath  kit  entry 
expected  to  have  on  existing  com- 
puter stores?  Probably  not  much. 
First  of  all,  anyone  who  is  into  the 
S100  bus  will  have  little  or  no  in- 
terest in  the  Heath  Company  entry, 
since  it  means  that  everything  he 
has  so  far  developed  must  be  scrap- 

JUNE  1977 


ped  —  and  he  must  restart  from  the 
beginning.  Moreoever,  if  he  goes  in- 
to a  computer  store  he  can  choose 
from  a  wide  variety  of  products.  If  he 
goes  to  The  Heath  Company,  he 
chooses  from  their  product  line 
alone.  That  does  not  mean  to  say 
that  the  Heath  computer  kits  will  be 
unprofitable  nor  unsuccessful  for 
The  Heath  Company.  There  are 
enough  Heath  kit  addicts  to 
guarantee  The  Heath  Company's 
success;  and  anyway,  this  market  is 
growing  fast  enough  to  give 
everyone  a  reasonable  share. 

At  last  there  is  information  avail- 
able on  the  new  Hewlett  Packard 
microcomputer.  This  microcom- 
puter is  called  MC2.  The  most 
significant  aspect  of  this  microcom- 
puter is  the  technology  which  has 
been  used  to  build  the  CPU  chips. 
Not  only  does  Hewlett  Packard  use 
Silicon-On-Sapphire  (SOS)  tech- 
nology, but  they  use  CMOS  as  well. 

The  significance  of  Silicon-On- 
Sapphire  technology  is  that  it  allows 
faster  microelectronics  by  elimi- 
nating parasitic  capacitance.  NMOS 
and  PMOS  result  in  metal  connec- 
tors being  separated  from  a  semi- 
conducting silicon  substrate  by  an 
oxide  resistor.  This  may  be  il- 
lustrated as  follows: 


Metal 


Two  plates  of  a  capacitor- 


Every  time  voltage  levels  change 
in  the  metal  conductor  there  is  a 
parasitic  voltage  change  dragging 
through  the  silicon  substrate; 
voltage  level  changes  must  take 
place  slowly  enough  for  these 
parasitic  voltages  to  die  away. 
Silicon-On-Sapphire  replaces  the 
silicon  with  artificial  sapphire, 
which  is  a  resistor.  All  silicon  be- 
tween the  metal  conductor  and  the 
inert  sapphire  substrate  is  removed, 
thus  there  is  no  parasitic  capaci- 
tance accompanying  voltage  level 
changes  in  metal  conductors. 

The  problem  with  Silicon-On- 
Sapphire  is  that  it  is  no  easy  task  to 
build  chips  using  this  technology;  in 
fact,  one  of  the  earliest  micropro- 
cessor disasters  was  the  General 
Automation  LSI-12;  it  became  a 
disaster  because  Rockwell  Inter- 
national could  not  build  Silicon-On- 
Sapphire  CPU  chips  in  any  reason- 
able quantity.  Hewlett  Packard  has 
managed  this  task,  albeit  two  years 
later,  and  done  so  using  CMOS 
technology  to  boot. 

But  the  Hewlett  Packard  MC2  will 
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not  be  very  interesting  to  hobbyists. 
This  is  a  product  which  has  been 
designed  for  process  control  ap- 
plications; it  is  more  like  the  SMS 
300  than  any  other  existing 
microprocessor.  MC2  is  a  16-bit 
microprocessor  with  very  limited 
memory  access  capability,  but  very 
powerful  register-to-register  instruc- 
tions and  bit  manipulation 
capabilities.  The  MC2  CPU  has  eight 
16-bit  registers.  All  external  I/O 
devices  in  any  configuration.  In- 
structions draw  their  operands  from 
any  two  16-bit  registers  —  internal 
CPU  registers  or  I/O  device  register. 
Object  codes  may  be  illustrated  as 
follows: 
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The  contents  of  one  operand  may  be 
manipulated  at  the  4-bit  or  byte 
level. 

Instructions  execute  in  less  than 
1  microsecond,  which  makes  this  an 
extremely  fast  microprocessor  for 
process  control  applications.  But 
memory  access  logic  is  quite 
limited.  You  can  load  data  from 
memory,  or  store  data  in  memory. 
The  first  256  words  of  external 
memory  are  treated  as  a  stack.  But 
that  is  all  you  can  do  with  memory. 

MC2  is  unlikely  to  be  available 
commercially  as  a  chip  in  the 
foreseeable  future.  This  micro- 
processor was  developed  by 
Hewlett  Packard  principally  for  in- 
ternal use  and  it  is  not  clear  at  this 
time  whether  they  will  market  the 
product  even  as  a  microcomputer 
card. 

In  the  May  column  I  asked  when 
someone  would  develop  a  Z-80 
assembler  that  uses  8080 
mnemonics.  Roger  Amidon  of 
Technical  Design  Labs  was  quick  to 
call  me  to  point  out  that  his  com- 
pany has  offered  just  such  a  product 
since  last  October.  Sorry  about  that, 
Roger. 


BITS.  BYTES 
&  BALONEY! 

For  all  of  you  non-aficionados  of  the  Computer 
Art.  .  .  . 

BIT  —  an  electrical  signal  or  logic  level  (like 
the  zero  or  one  of  the  Binary  numbering  system) 
—  Motorola's  M6800  is  an  8-bit  MPU. 

BYTE  —  a  set  of  eight  electrical  signals,  or 
logic  levels  (bits)  —  The  M6800  is  capable  of 
addressing  65,000  bytes  of  memory. 

BALONEY  —  the  state-of-the-MPU-art  that  says 
that  you  must  be  a  trained  computer  expert  to 
use  a  Microprocessor  in  a  practical  manner. 
More  and  more  "individuals"  are  becoming  self- 
styled  computer  'experts'  at  home,  with  their 
own  MPU  kits.  They  are  doing  things  that  others 
said,  "couldn't  be  done,"  (just  because  they 
forgot  to  ask). 

HOW'S  YOUR  CHANCE  —  for  only  $235.00  (plus 
$5.00  postage  and  handling)  you  can  order  your 
MOTOROLA  M6800  MICROPROCESSOR  EVALUA- 
TION DESIGN  KIT,  directly  from  Motorola. 

IT'S  A  COMPLETE  KIT  —  the  MEK6800D2  Kit 
has  all  the  parts  necessary  to  complete  the  sys- 
tem and  get  "On  The  Air,"  except  for  the  Power 
Supply.  It  includes: 

o  (1)  MC6800  Microprocessing  Unit 

o  (2)  MCM6810  —  128  x  8  Static  RAMs 

o  (2)  MC6820L  —  PIA's 

o  (1)  MC6830L  —  Program  ROM 

o  (1)  MC6850L  — ACIA 

o  (2)  Printed  Circuit  Boards 

o  (1)  MC6871  — Clock 

o  (1)  6-Digit  Seven  Segment  Display 

o  (1)  24-key  Keyboard 

o  Complete  kit  of  resistors,  capacitors, 
sockets,  circuits,  etc.  All  the  parts 
necessary  to  the  system,  but  the  Power 
Supply. 

THE  M6800  MPU  KIT  FEATURES 

o  24-key  Keyboard 

o  7  Segment  Display 

o  Cassette  Interface 

o  ER0M  Expandable 

o  RAM  Expandable 

o  Wire  Wrap  Capability 

o  Parallel  &  Serial 

o  Interface  Capability 

o  Single  5-Volt  Supply  Required 

o  Layout  on  Boards 

o  Documentation 


IF  YOU'RE  READY  FOR 
A  MICROPROCESSOR 
-  THE  M6800  IS 
READY  FOR  YOU! 

Send  your  order  in  today 
for  one  of  the  most 
powerful  MPU  Kits  on 
the  market.  Fill  in  the 
order  form  below  and 
mail  it  with  your  check 
to: 

MOTOROLA 
MPU  KIT  SALES 

Department  IA 
P.O.  Box  27605 
Tempe,  AZ.  85282 


Tempe,  AZ.  85282 


■  I  have  enclosed  $235.00  plus  $5.00  (shipping 
&  handling)  in  check  or  money  order  for  each 
MEK6800D2  Microprocessor  Design  Kit  II.  Please 
send Kit(s). 

NAME 


ADDRESS. 
CITY 


STATE  . 


-ZIP. 


Please  print  clearly  —  Make  checks  payable  to 
Motorola  Inc. 


® 


MOTOROLA 

Semiconductor  Products  Inc. 
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THE  LOGICAL  CHOICE-First  in  a  series 


Logic  Probe  1  is  a  compact,  enor- 
mously versatile  design,  test  and  trouble- 
shooting tool  for  all  types  of  digital 
applications.  By  simply  connecting  the 
clip  leads  to  the  circuit's  power  supply, 
setting  a  switch  to  the  proper  logic  family 
and  touching  the  probe  tip  to  the  node 
under  test,  you  get  an  instant  picture  of 
circuit  conditions. 

LP-1's  unique  circuitry— which 
combines  the  functions  of  level  detector, 
pulse  detector,  pulse  stretcher  and 
memory— makes  one-shot,  low-rep-rate, 
narrow  pulses— nearly  impossible  to  see, 
even  with  a  fast  scope— easily  detectable 
and  visible.  HI  LED  indicates  logic  "1", 
LO  LED,  logic  "0",  and  all  pulse  transi- 
tions—positive and  negative  as  narrow 
as  50  nanoseconds— are  stretched  to  Vz 
second  and  displayed  on  the  PULSE  LED. 


By  setting  the  PULSE/MEMORY  switch 
to  MEMORY,  single-shot  events  as  well 
as  low-  rep-rate  events  can  be  stored 
indefinitely. 

While  high-frequency  (5-10MHz) 
signals  cause  the  "pulse"  LED  to  blink  at 
a  3Hz  rate,  there  is  an  additional  indica- 
tion with  unsymmetrical  pulses:  with  duty 
cycles  of  less  than  30%,  the  LO  LED  will 
light,  while  duty  cycles  over  70%  will 
light  the  HI  LED. 

In  all  modes,  high  input  impedance 
(100K)  virtually  eliminates  loading  prob- 
lems, and  impedance  is  constant  for  all 
states.  LP-1  also  features  over-voltage 
and  reverse-polarity  protection.  Housed 
in  a  rugged,  high-impact  plastic  case 
with  strain-relieved  power  cables,  it's 
built  to  provide  reliable  day-in,  day-out 
service  for  years  to  come. 


HI  LED  ON 


HI  LfcU  UN 

m^TTTT 


LO  LEO  ON 
I   rn*NSitiONS   PULSE  LED  BUNKS 


HI  LEO  ON.  LO  LED  DOES  NOT  RESPOND  TO  NARROW  PULSES 


duoimo  pulse  rn*NS>TiONS  pulse  led  blinks 

1    ri n    n 

LO  LED  ON;  HI  LED  DOES  NOT  RESPOND  TO  NARROW  PULSES 


CSC'S  MULTI-FAMILY  LOGIC  PROBE  1. 
AT  $44.95,  IT  DIGS  UPA  LOT  OF  INFORMATION  WITHOUT 

BURYING  YOUR  BUDGET. 


HI/LO  LED's-Display  level 
(Hl-logic  "1",  LO-logic  "0") 
of  signal  activity  at  node 
under  test 


PULSE  LED-Lets  you  know 
what's  going  on— and  off. 
Indicates  positive  and  nega- 
tive pulse  and  level  transi- 
tions. LP-1  stretches  pulses 
as  narrow  as  50  nano- 
seconds to  full  Vi  sec. 
(3Hz  pulse  rate) 


PULSE/MEMORY  Switch- 

PULSE  position  detects 
and  stretches  pulses  as  nar- 
row as  50  nanoseconds  to 
1/s  sec.  Switch  to  MEMORY 
and  it  stores  single  shot  and 
low-rep-rate  events  indefi- 
nitely; HI/LO  LED's  remain 
active 


Non-corrosive  nickel- 
plated  probe  tip  and  clip 

leads— For  reliable  contacts 
and  maximum  life 


Logic  Family  Switch— 

TTL/DTL  or  CMOS  matches 
Logic  "1"  and  "0"  levels, 
.  for  greater  versatility.  High 
Input  Impedance— 100K 
virtually  eliminates  circuit 
loading  problems  and  is 
constant  in  both  "0"  and 
"1"  states.  CMOS  position 
also  compatible  with  HTL, 
HiNILand  MOS  logic 


Protected— Features  built-in 
reverse  polarity  and  over- 
voltage  protection;  strain- 
relieved  power  cable 


EASY  DOES  IT 

44  Kendall  St .  Box  1942  New  Haven  CT  06509 
TWX:  710-465-1227 

West  Coast  office:  Box  7809.  San  Francisco.  CA  94119 
TWX:  910-372-7992 


See  your  CSC  dealer  or  call  203-624-3103  (East  Coast)  or  415-421-8872  (West  Coast) 

9  AM  to  5  PM  local  time.  Major  credit  cards  accepted.  Add  $2.50  for  shipping  and 

handling  in  the  U.S.  and  Canada  on  direct  orders  of  $50.00  or  less;  $3.00  for  orders 

over  $50.00.  On  all  foreign  orders  add  15%  to  cover  shipping  and  handling. 
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EDITORIAL 

by  Linda  Folkard-Stengel, 
Associate  Editor 


The  two  most  exciting  develop- 
ments of  the  Electronic  Era  have 
been  robotics  and  bionics.  In  the 
April  issue  we  featured  a  special 
section  on  robotics.  The  material 
was  colorful,  whimsical  and  thought- 
provoking.  In  this  issue  we  feature 
bionics.  These  articles  lack  the 
visual  appeal  of  those  we  published 
on  robotics.  Bionics  is  less  flam- 
boyant, but  no  less  exciting. 

Robotics  and  bionics  are  popular 
buzzwords  which  describe  two 
aspects  of  cybernetics.  Robotics 
deals  with  the  design  and  construc- 
tion of  independent  surrogate 
systems  to  perform  tasks  under 
electronic  direction  from  human  be- 
ings. Bionics  deals  with  surrogate 
systems  intricately  associated  by 
means  of  electronic  signals  to  the 
person's  own  body  and  bodily  func- 
tions. Control  is  meant  to  be  accom- 
plished through  the  body's  own 
signal  mechanisms.  A  robot  is 
directed  by  a  person;  a  bionic 
system  is  "worn"  by  a  person. 

The  simplest  bionic  device  is  a 
wooden  leg  or  a  jacket  crown  over  a 
tooth.  Many  other  bionic  devices  in 
ascending  order  of  complexity  are  in 
use.  Many  are  commonplace.  Dimmed 
hearing  is  amplified  by  hearing  aids; 
failing  hearts  are  kept  in  tune  with 
pacemakers  and  amputated  limbs 
are  restored  by  prosthetic  devices. 

It  is  in  the  design  of  artificial 
limbs  that  bionics  is  advancing 
most  rapidly.  The  recent  heavy 
casualty  count  of  the  Indo-China 
conflict  prompted  the  urgency  in 
development  in  this  field.  The 
Veterans  Administration  has  award- 
ed a  number  of  contracts  to  universi- 
ties and  private  research  organiza- 
tions to  develop  artifices  that 
restore  functional  integrity  to  handi- 
capped individuals. 

The  two  television  series  "Six 
Million  Dollar  Man"  and  "Bionic 
Woman"  have  played  a  constructive 
role  in  influencing  public  opinion  on 


the  acceptance  of  this  science. 
However,  the  glamour  of  the  science- 
fiction  staging  has  also  distorted 
the  image  of  the  work.  The 
marvelous  feats  performed  by  the 
protagonists  of  the  series  give  an 
impression  that  bodies  woven  into 
bionic  systems  are  superior  to 
nature.  At  this  time  in  history  this  is 
patently  untrue  and  may  never  be 
true.  At  best  these  mechanisms 
restore  only  a  portion  of  the  original 
function  of  the  lost  limb. 

Research  in  bionics  is  slow, 
tedious  and  painstaking  —  in  part 
because  the  human  model  from 
which  the  designer  works  is  still  im- 
perfectly understood.  It  is  relatively 
easier  for  a  scientist  to  capture  and 
interpret  a  signal  from  a  pin-point 
object  on  another  planet  than  for 
him  to  find,  interpret  and  harness 
the  nerve  signals  coming  from  his 
own  brain  which  direct  the  actuation 
of  his  own  left  thumb.  It  is  the  under- 
standing and  utilization  of  these 
very  nerve  signals  that  comprize  the 
bulk  of  the  work  in  bionics  research. 

The  lag  is  not  in  mechanics.  Pro- 
gress in  building  actuating 
mechanisms  approaching  biological 
efficiency  has  moved  steadily 
apace.  In  our  lifetime  devices  have 
been  built  that  demonstrate  extra- 
ordinary degrees  of  tactile  sensitivi- 
ty. Some  display  the  added  advan- 
tages of  "naturalness"  —  they  look 
like  hands.  One  such  cosmetically 
attractive  model  was  designed 
about  18  years  ago  by  Prof.  Raiko 
Tomovic  at  the  Mihailo  Pupin  In- 
stitute in  Yugoslavia.  The  limita- 
tions of  the  artifice  rest  in  control. 
This  one,  with  all  previous  pros- 
thetic devices  until  recently,  was 
controlled  by  learned  muscle  con- 
tractions. In  this  model  an  electric 
servomotor  was  employed  to  assist 
in  the  articulation. 

Control  by  muscular  contraction 
yields  limited  results  compared  to 
direct  in-line  control  from  brain  to 


actuating  body  through  the  nerve 
network.  Recent  research  stresses 
this  aspect  and  some  success  has 
been  achieved. 

In  the  case  of  lower-limb  prosthe- 
tics, an  additional  problem  is  en- 
countered. First  of  all  the  system 
must  exhibit  stability  during  motion 
and  then  must  be  strong  enough  to 
sustain  the  weight  of  the  body.  Ar- 
tificial legs  with  well-designed  lever 
systems  are  in  operation.  They  serve 
a  useful  purpose  and  have  converted 
even  bilateral  lower-limb  amputees 
once  more  into  walkers.  The  suc- 
cess of  these  legs  depends  on  how 
much  stump  remains  and  in  the  con- 
dition of  the  remaining  muscles. 
Some  work  has  been  done  to  control 
leg  actuation  through  nerve- 
endings,  but  as  yet  the  development 
of  these  systems  is  embryonic.  The 
Hexapod  must  tread  a  long  journey 
before  its  technological  descen- 
dants can  compete  with  Lee  Majors 
on  the  football  field. 

Bionics  itself  is  a  science  that  has 
up  to  now  progressed  only  against 
steep  uphill  grades,  but  it  appears 
that  the  saddle  point  has  now  been 
reached  with  the  introduction  of  the 
microprocessor.  The  small  size  and 
low  cost  of  the  machines  offer  pro- 
mise for  ease  of  installation  into 
spaces  proportional  for  the  wearing 
by  a  human  with  comfort  and  mobili- 
ty. Although  we  found  no  case  in 
which  an  "on-board"  microcomputer 
had  been  installed  into  a  prosthetic 
device,  we  can  anticipate  dramatic 
development  along  these  lines  in 
the  coming  years. 

Although  the  cyborg  (cybernetic 
organism)  is  still  a  person  from  the 
future,  it  is  a  pleasant  thought  to 
consider  that  persons  debilitated  by 
accident  or  disease  will  someday 
wear  bionic  systems  with  the  com- 
fort and  nonchalance  with  which  we 
today  wear  spectacles,  hearing  aids 
or  implanted  teeth. 
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A  MICROCOMPUTER-AIDED 
PROSTHESIS  CONTROL  SYSTEM 


Amos  Freedy 

John  Lyman 

Moshe  Solomonow 

Biotechnical  Laboratory 
University  of  California  at  Los  Angeles 

SUMMARY 

Recent  developments  in  microcomputer  technology 
have  suggested  the  feasibility  of  realizing  self- 
contained,  self-supporting  externally  energized 
computer-aided  prostheses.  This  article  describes  a 
design  of  a  microcomputer-aided  arm  prosthesis  using 
myoelectric  pattern  recognition  as  the  control  concept. 
The  control  system  is  directed  toward  a  three-degree-of- 
freedom  arm  involving  flexion/extension,  wrist  rotation 
and  hand  supination.  The  pattern  recognition  system 
maps  control  signals  from  nine  electrodes  into  co- 
ordinated motions  for  any  possible  combination  of  arm 
motors.  A  prototype  system  has  been  implemented  and 
tested  in  the  laboratory  on  a  minicomputer.  A  design  for 
further  development  and  implementation  on  a  micro- 
computer has  been  made,  and  the  feasibility  for  a 
miniature  control  package  has  been  established.  This 
article  recommends  and  discusses  a  specific  micro- 
computer system  which  is  suitable  for  controlling  a 
prosthesis. 


INTRODUCTION 

Improved  patient  control  can  be  achieved  for  an  exter- 
nally Dowered  arm  prosthesis  by  integrating  computa- 
tional capability  into  a  system  that  can  transform  pa- 
tient commands  to  aid  control  decision-making. 

Numerous  groups  have  attempted  to  develop  control 
techniques  which  employ  a  computer  of  realtime  com- 
putational operation,  including  resolved  motion  rate 
control1'2;  synergic  control3;  adaptive  decision  aiding45; 
and  pattern  recognition  control67,  to  mention  a  few. 
These  techniques  attempt  to  improve  the  command 
capability  of  the  patient,  and  to  compensate  for  his  in- 
formation constraints.  The  requirement  for  a  miniature 
computer  which  can  be  practically  integrated  into  a  pros- 
thesis control  system  —  and  which  requires  low  power 
—  has  resulted  in  slow  progress  to  practical  patient- 
oriented  applications.  Recently,  however,  micro- 
processor technology  has  been  developed  and  a  self 
contained  computer-aided  arm  prosthesis  is  now  feas- 
ible. The  microprocessors  used  are  single  chips  com- 
posed of  a  few  large-scale  integrated  circuit  chips  in  a 
suitable  package.  The  chips  can  be  assembled  into 
microcomputer  systems.  The  microprocessor  packages 
provide  digital  building  blocks  for  computation8. 

This  article  represents  a  description  of  a  myoelectric 
pattern  recognition  control  system  which  employs  a 
microcomputer  which  is  being  integrated  into  a  three 
degree  of  freedom  arm  prosthesis  as  a  self-contained 
unit.  All  available  patient  control  data  are  mapped  into 
unique  command  signals  in  a  manner  compatible  with 
operator  capabilities  by  using  computer  augmentation 
to  perform  information  transformation  in  real  time.  The 
mapping  is  adapted  to  the  specific  patient  EMG  signal 
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patterns.  The  microcomputer  is  integrated  in  the  arm  as 


functions  in  a  micropro- 
number  of  evolutionary 


a  self-contained  unit  which  is  imbedded  in  the  pros 
thesis  shell. 

Implementation  of  these 
cessor  system  involves  a 
phases: 

1.  Development  of  the  control  system  on  a  laboratory 
computer. 

2.  Adaptation  of  control  system  parameters  to  patient 
capabilities,  and  evaluation  of  performance. 

3.  Definition  of  microcomputer  hardware  and  estab- 
lishment of  software  specifications. 

4.  System  realization  with  microcomputer  hardware 
and  packaging. 

The  system  herein  described  has  progressed  through 
phase  3;  specification  of  microcomputer  hardware  and 
software  implementation  has  been  completed  and 
feasibility  has  been  established.  Actual  system  im- 
plementation is  now  in  progress. 


CONTROL  SYSTEM  CONCEPT 

Following  a  myoelectric  pattern  recognition  ap- 
proach, our  control  system  is  centered  around  a  com- 
puter interpretation  of  myoelectric  signal  patterns  from 
9  electrodes.  Electrode  "n"  signal  sources  are  mapped 
into  "m"  classes  of  patterns.  Each  pattern  is  used  as  a 
unique  control  signal  to  the  arm,  as  signals  from  "n" 
control  muscle  sites  are  transformed  into  "m"  pros- 
thesis joint  control  signals.  (In  the  conventional  ap- 
proach, each  control  site  is  uniquely  linked  to  an  arm 
joint.)  The  pattern  recognition  concept  appears 
especially  suitable  for  implementation  by  computer 
assist. 

Myoelectric  pattern  control  was  first  clinically 
demonstrated  by  Wirta's  group  at  Moss  Rehabilitation 
Center;  Wirta,  ef  a/.e  implemented  pattern  recognition 
on  the  myoelectric  signals  generated  by  upper  torso 
muscles  as  correlated  with  arm  motion.  The  control 
system  which  is  presented  here  follows  the  same  main 
concept  but  extends  it  to  provide  adaptive  mapping  to 
teach  patient's  individual  myoelectric  patterns  and  to 
create  a  personalized  system.  Rather  than  fitting  the 
subject's  myoelectric  pattern  to  some  standard,  the  ef- 
fort was  made  to  fit  the  system  to  the  amputee's 
peculiarities. 

THE  ARM 

The  most  common  deficit  in  present  upper  limb  am- 
putee technology  exists  at  the  mid  above-elbow  level 
where  loss  of  function  includes  elbow  flexion-extension, 
wrist  pronation-supination,  hand  grasp  and,  in  many  in- 
stances, humeral  rotation.  A  prosthesis  to  fit  this  am- 
putation level  was  designed.  The  components  chosen 
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Figure  1.  The  Basic  Arm 


emphasized  reliability,  size,  weight,  and  output  torque. 
Other  criteria  were  involved,  including  cosmesis,  but 
they  will  not  be  detailed  here. 

In  order  to  simplify  the  construction  and  to  meet  the 
other  design  criteria,  the  same  motors  were  used  for  all 
degrees  of  freedom  —  the  Veterans  Administration  (VA) 
electric  elbow  system.  The  basic  unit  was  composed  of 
an  electric  motor,  planetary  wave  generator,  and  har- 
monic drive.  This  unit  was  placed  in  the  external  VA 
shell  and  provided  for  elbow  flexion-extension.  The  ex- 
ternal shell  was  modified  to  serve  as  a  wrist  pronation- 
supination  unit.  This  basic  unit  was  installed  in  a  light 
weight  polyvinyl  chloride  (PVC)  shell,  with  attachments 
of  the  hardware  to  the  prosthesis  skeleton.  To  improve 
the  motors  further,  the  fragile  and  space  consuming 
limit  switches  were  replaced  with  an  alternative 
mechanism.  One  aspect  of  the  limit  mechanism  utilized 
the  high  reduction  ratio  of  the  gear  systems,  allowing 
the  rotation  to  stop  instantaneously  upon  switching  the 


power  off.  A  printed  circuit  board,  layered  with  2  con- 
ductive strips  separated  from  each  other,  was 
fabricated.  Two  diodes  allowed  each  strip  to  deliver 
signals  of  one  polarity  only,  such  that  one  strip  powered 
the  motor  in  a  clockwise  rotation  (positive),  and  the 
second  in  a  counterclockwise  rotation  (negative).  Power 
was  delivered  to  the  motor  via  2  contacts  rotating  on  the 
strips.  A  10K  ohm  ceramic  potentiometer  which  provid- 
ed angular  position  was  also  within  the  switching 
apparatus. 

The  terminal  device  chosen  was  the  VA  hand 
mechanism.  The  motor  was  replaced  with  one  that  was 
used  in  both  elbow  and  wrist,  providing  the  advantages 
of  simplicity  of  service,  reduction  of  quantity  price,  and 
the  simplification  of  the  electrodes  required  to  drive 
similar  units.  The  components  were  mounted  on  a 
skeleton  frame,  linking  the  elbow  and  wrist-hand  unit  as 
shown  in  Figure  1.  The  skeleton  allowed  adjustments  of 
length  for  the  individual  forearm.  The  battery  was  incor- 
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Figure  2.  Control  System  Structure 
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porated  in  the  humeral  section,  between  the  elbow  and 
the  stump,  in  a  space  fabricated  within  the  socket.  Elec- 
tronic support  circuitry  was  implemented  on  a  flexiband 
that  was  rolled  around  the  skeleton  and  covered  by  in- 
jected foam  rubber.  A  cosmetic  glove  was  provided  for 
the  hand  and  the  forearm. 


CONTROL  SYSTEM  STRUCTURE 

The  overall  control  process  involves  the  continuous 
reading  of  patient  electrode  signal  vector  e  and  its  map- 
ping into  a  specific  motion  command.  There  are  3  com- 
putational functions:  (1)  weighing  of  the  data  and  its 
transformation  into  a  measure  of  relative  likelihood  of 
motion  command,  (2)  decision  selection  of  the  proper 
motion  command,  and  (3)  control  function  generation  of 
the  required  motor  switching  functions.  Figure  2  il- 
lustrates the  functional  organization  which  is 
associated  with  this  control. 

The  computational  process  for  motion  command  gen- 
eration is  described  as  follows: 

THE  INPUT 
The  myoelectric  signal  from  each  electrode  was  quan- 
tified into  5  levels  numbered  0,  1,  2,  3,  4,  and  was  map- 
ped into  an  input  vector  e, 

Vector  e.  =  (Ii,  e2,  ...,  ei)  (1) 

The  vector  is  binary.  Each  element  e  is  coded  into  a 
5-bit  number  which  can  assume  a  value  j  where  j  = 
0,1,2,3,4. 

CONTROL  OUTPUT 
Each  degree  of  freedom  of  the  prosthesis  has  3  pos- 


sible motions  open  to  it.  It  can  move  in  the  positive 
direction  (called   + 1),  the  negative  directions  (called 
-  1),  or  it  can  move  not  at  all  (called  0). 
A  directional  vector  d  is  defined  as 

d  =  (dtt,  dp,  d+)  (2) 

where  da,  dp,  di,  can  each  take  on  the  values  - 1,  0  or 
+  1.  For  example, 

d  =  (0,1,0)  (3) 

would  correspond  to  moving  the  elbow  in  the  positive 
direction.  As  there  are  3  elements,  each  chosen  3  ways, 
there  are  27  possible  d  vectors.  The  vector  is  coded  as 
0, 1,  2,  3 16  according  to  the  formula 

d  =  da(da  +  1)  +  3(dp  +  1)dp  +  9(d+  +  1)d+  (4) 

For  example,  d  =  6  would  correspond  to  d  =  (0,1,  0) 

in  the  example  above. 
The  control  output  is  thus  a  vector  command  d,  which 

can  define  any  individual  motion  in  each  degree  of 

freedom,  or  any  combination  of  them  at  a  fixed  rate  of 

motion. 

DECISION  RULE 

Two  types  of  pattern  recognition  networks  have  been 
implemented  and  tested.  These  include  (1)  Maximum 
Likelihood  Decision  (MLD)  principle  and  (2)  Nearest 
Neighbor  Classifier  (NNC).  Each  of  these  networks 
employs  a  different  discrimination  function  with  unique 
functional  advantages.  In  the  MLD  network,  a  direc- 
tional decision  is  selected  on  the  basis  of  its  likelihood 
as  computed  by  using  Bayes'  rule  and  a  selected  loss 
function. 

Let  e  =  (|t,  §"2,  §3, ...,  ei)  be  the  observed  myoelectric 
pattern.  Then,  according  to  the  MLD  principle,  the 
relative  level  of  likelihood  direction  dj  is: 
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where  pv(3)  is  the  a  priori  probability  for  motion  in  the 
direction  9.5  Under  the  log  transformation,  this  is 
equivalent  to 
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The  decision  d*  is  then  accepted  if  the  objective  value 
of  the  function  is  greater  than  some  arbitrarily  chosen 
confidence  level  c.  In  this  case,  the  scalar  d*  is  then 
mapped  back  into  d_*  vector,  which  can  be  used  to  con- 
trol the  prosthesis.  If  the  objective  value  is  less  then  c, 
d.*  is  set  equal  to  (0,  0,  0),  i.e.,  stand  still. 

The  decision  parameters  are  organized  into  a 
p-matrix,  the  rows  corresponding  to  particular  values  for 

ej  for  i  =  1,  2 9  and  columns  corresponding  to  the 

directions  d  =  0, 1,  2, ...,  26.  An  entry  in  the  p-matrix  is 
defined  as 

Pik  =  P(ei  =  j|d  =  k),  (6) 

where  k  =  0, 1, ...,  26,  i.e.,  the  probability  that  electrode  i 
takes  on  value  j  given  direction  k  is  the  correct  direction 
to  move  the  prosthesis. 

For  the  electrode  9  system,  the  decision  parameters 
matrix  contains  45  rows  and  26  columns  to  a  total  of  945 
conditional  probability  (pjk)  elements. 

The  Nearest  Neighbor  Classifier  (NNC)  uses  the 
following  decision  criterion: 

Let  e  be  the  observed  EMG  pattern  (ei,  e2 e<>)  and 

M  be  the  training  matrix,  a  27  by  9  matrix  with  a 
row  for  each  of  the  27  possible  arm  directions  (d 
=  0,  ...,  26)  and  a  column  for  each  electrode  ei 
through  es 

then 

Decision  Directon  d  =  i  for  the  minimum  diffj  where 

each  diffj  is 


diffj  =  *T*  (ej  -  Mjj)2 
1-1 


i  =  0  through  26 
j  =  1  through  9 


(7) 


Each  row  i  of  M  represents  the  "locator"  for  direction  i, 
that  is,  the  row  i  of  M  is  the  coordinate  of  the  9  dimen- 
sional hyperspace  point  which  represents  direction  i. 
The  observed  EMG  signal  e  is  compared  with  each  of 

27  locators  (i  =  0 26)  to  determine  to  whichjt  is 

closest  (as  measured  by  the  Euclidean  distance),  e  can 
also  be  considered  a  9-space  coordinate.  Thus 


9 
diffj  =  ^"  (ej  -  Mjj)2 


j  =  1 


compares  the 
"point"  with 


observed  input 


the  direction  point  i.  The  minimum  diffj  gives  the  direc- 
tion "point"  (i)  to  which  e  most  closely  corresponds. 
This  direction  i  is  taken  to  be  the  direction  of  motion  to 

move  the  arm  (each  direction  i  =  0 26)  represents  an 

arm  motion,  some  combination  of  humeral,  elbow  and 
wrist  movement. 

The  NNC  contains  a  training  routine  to  initialize  the 
27  locator  rows  to  proper  values. 
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LABORATORY  IMPLEMENTATION 
The  control  system,  employing  the  two  types  of  pat- 
tern recognizers,  was  implemented  on  a  laboratory  Inter- 
data  Model  70  minicomputer,  where  it  occupied  2.5K 
words  of  memory.  An  overview  of  the  laboratory  system 
is  shown  in  Figure  3. 

During  a  "learning"  session  (that  is  when  the  com- 
puter system  adapted  to  the  amputee's  desired  pattern), 
nine  myoelectric  electrodes  were  attached  to  the  sub- 
ject in  the  shoulder  girdle  region  over  muscles  related  to 
the  missing  limb.  (Non-amputee  subjects  were  also 
used  in  these  sessions.  For  these  subjects  the  elec- 
trodes were  attached  to  muscles  related  to  the  presum- 
ed missing  limb.)  In  addition,  an  arm  goniometer  was  fit- 
ted to  the  "sound"  (contralateral)  arm.  Information  from 
both  sources  was  fed  into  the  computer.  The  subject 
was  instructed  to  move  his  phantom  limb  and  sound 
limb  in  parallel  fashion,  e.g.,  to  extend  both  the  phantom 
elbow  and  the  sound  elbow.  Concurrently,  the  computer 
system  "watched"  the  experiment  and  attempted  to  cor- 
relate the  observed  myoelectric  pattern  to  the  observed 
arm  movements.  This  phase  of  the  learning  session  was 
continued  for  only  a  few  minutes.  The  learned  patterns 
then  were  summarized  in  a  conditional  probability 
matrix,  which  then  could  be  potentially  transferred  to 
the  microcomputer  that  was  ultimately  to  be  contained 
in  the  prosthesis. 

Both  direct  arm  control  and  oscilloscope  simulation 
were  used  in  system  evaluation.  Correct  discrimination 
of  95%  of  motion  command  was  achieved  in  simulated 
control  experiments  using  nine  myoelectric  electrodes. 
An  operating  period  of  30  minutes  was  required. 

Of  the  two  types  of  discriminant  function,  the  Nearest 
Neighbor  Classifier  was  proven  to  be  more  effective, 
i.e.,  interference  between  motions  was  minimal  and  bet- 
ter discrimination  was  obtained. 
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DESIGN  FOR  MICROCOMPUTER 
IMPLEMENTATION:  AVAILABLE  TECHNOLOGY 

Microcomputers,  based  on  combinations  of  single 
chip  microprocessors,  are  designed  to  be  used  in  con- 
junction with  computer-oriented  equipment.  The  pro- 
cessors with  all  supporting  modules  needed  to  make  a 
fully  utilizable  digital  computer  system,  fit  on  a  single 
printed  circuit  board. 

In  considering  a  microcomputer  for  arm  prostheses, 
there  are  three  primary  requirements:  feasible  miniature 
packaging,  adequate  computational  capacity  and  soft- 
ware support  and  low  power  consumption. 

Microcomputers  suitable  for  arm  prostheses  current- 
ly are  available  from  several  manufacturers,  but  selec- 
tion of  a  specific  system  is  complicated  by  the  rapid 
rate  of  development  of  new  microprocessing  systems. 
Intel  8080  N  MOS,  National  IMP-16C,  and  Teledyne 
TDY-52  are  among  those  which  have  been  evaluated  for 
application  to  arm  prosthesis  control. 

The  TDY  52B  of  the  Teledyne  series,  which  uses  a  very 
dense  hybrid  fabrication  process,  was  found  to  best 
meet  the  requirements.  The  microcomputer  design  ex- 
ists in  one  or  more  hermetically  sealed  modules 
(packages),  each  having  the  nominal  dimensions  of  5  cm 
square  by  2.5  mm  in  height,  and  a  weight  of  28  grams. 
Creation  of  very  complex  machines  can  be  achieved  by 
stacking  and  interconnecting  individual  modules  into  a 
system.  The  central  processing  unit  (CPU)  makes  up  one 
module.  There  are  a  number  of  additional  modules,  such 
as  Read  Only  Memory  (ROM)  and  Random  Access 
Memory  (RAM),  and  special  "multiply-and-divide"  hard- 
ware. Each  module  internally  contains  a  ceramic 
substrate  which  provides  a  mounting  base  for  com- 
ponents which  are  interconnected  by  means  of  a  multi- 
layer film  process. 

The  TDY-52  architecture  is  microprogram-based, 
organized  around  a  16-bit  processor.  It  has  a  primary  set 
of  60  general-purpose  instructions.  Its  execution  speed 
is  l\i  seconds  for  an  "add"  operation.  A  hardware 
"multiply-divide"  option  exists.  Direct  memory  access 
is  optional. 

The  microcomputer  has  a  16-bit  parallel  data  bus. 
Semiconductor  memory  is  available  in  an  optional  mix 
of  ROM,  Programmed  Read  Only  Memory  (PROM),  and 
RAM.  Each  is  packaged  in  a  separate  module.  The  pro- 
cessor power  requirement  is  about  5.4  watts. 

A  comprehensive  software  support  package  is 
available  for  use  with  the  TDY-52  computers.  This  soft- 
ware includes  an  assembler,  software  editor  and  debug- 
ger, diagnostics,  utility,  and  other  subroutines. 

Power  consumption  still  remains  a  problem  with  this 
microcomputer  in  the  format  described,  since 
N-Channel  Metal  Oxide  Semiconductors  (N-MOS)  com- 
ponents are  used  in  the  CPU.  With  the  use  of  a  Com- 
plimentary Metal  Oxide  Semiconductor  (CMOS)  compo- 
nent CPU,  power  requirements  would  be  reduced  to  ap- 
proximately 0.1  watts.  Overall,  the  TDY-52B  offers  a 
unique,  reliable  small  package  that  is  computationally 
powerful  enough  to  support  a  sophisticated  control 
system  for  arm  prostheses.  The  CMOS  format  for  the 
TDY-52  is  anticipated  for  use  in  the  practical  system. 

SYSTEM  IMPLEMENTATION 

Transformation  of  the  program  from  a  minicomputer 
structure  to  a  microcomputer  operation  depends  on 
several  simplifications  to  achieve  adequate  perfor- 
mance speed  at  low  power  and  minimum  hardware.  For 
example,  since  microcomputer  operations  are  about  5 
times  slower  than  those  of  the  minicomputer,  it  is 
necessary  to  simplify  the  computational  process  and 
reduce  the  number  of  numeral  operations.  Additionally, 
storage  accuracy  should  be  reduced  from  16  to  8  bits 
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whenever  possible  to  reduce  the  ROM  and  RAM,  and 
thus  to  reduce  size  and  power  consumption. 

Figure  4  illustrates  the  basic  organization  of  the 
microcomputer  control  system.  The  system  can  be 
divided  into  three  functional  units:  myoelectric  signal 
pre-process  and  power  control,  computer  hardware,  and 
arm  mechanical  and  electronic  support. 

The  system  is  centered  around  the  processor  chips 
and  the  memory.  Two  types  of  memory  modules  are  re- 
quired, ROM  and  RAM. 

Nine  preamplified  and  rectified  electrode  signals  are 
scanned  by  a  multiplexer  and  a  3-bit  analog-to-digital 
A/D  converter.  The  input  data  are  used  by  the  TDY-52B 
CPU  to  compute  the  relative  levels  of  likelihood  of  each 
decision.  ROM  will  be  used  to  store  conditional  pro- 
bability parameters  and  the  permanent  part  of  the  pro- 
gram. It  was  estimated  that  about  2.5K  bytes  of  ROM 
would  be  required.  RAM  will  be  used  to  store  the 
variable  program  parameters  which  are  used  in  the  com- 
putational process. 

The  fixed  part  of  the  program  includes  the  conditional 
probability  matrix  elements  in  a  format  of  eight  bits  per 
value.  There  will  be  a  total  of  945  conditional  probability 
elements  required.  This  will  occupy  about  half  of  the 
TDY-522A  2049  bytes  of  storage.  Another  600  bytes  will 
be  required  for  program  storage.  One  module  of  ROM 
will  be  sufficient. 

The  variable  parameters  which  must  be  stored  during 
computation  are  estimated  to  be  around  200.  A  single 
module  of  the  TDY  52  series  will  be  sufficient. 

With  the  TDY-52B  CPU,  the  total  computer  package 
will  then  consist  of  three  basic  modules  occupying  a 
space  of  5  cm  by  5  cm  and  7.5  mm  high.  Additional 
space  will  be  required  for  the  A/D  and  the  D/A.  The  A/D 
contains  a  multiplexer,  interface,  and  a  3-bit  converter. 
Batteries  may  be  located  in  the  prosthesis  shell  or  in  a 
body  mounted  battery  pack,  depending  upon  the  length 
of  the  amputee's  stump. 

The  total  power  consumption  over  a  conventional 
myoelectrically  controlled  arm  prosthesis  is  a  potential 
problem.  One  solution  is  the  employment  of  a  power 
control  logic  which  would  consist  of  low  power  con- 
sumption CMOS  circuits  that  turn  on  the  power  to  the 
computer  hardware  whenever  myoelectric  activity  is  in- 
itiated. The  circuit  is  a  simple  threshold  switching  cir- 
cuit which  turns  the  computer  on  according  to  the  deci- 
sion rule. 


and 


ON  if  any  ej  >  0t 
9 


1-1 9 


I 


1  =  1 


ej  >  02 


Once  the  computer  is  on,  its  power  is  shut  off. 
OFF  if  ail  ej  <  o,  for  time  T 
9 


i  =  1 


ej<  a, 


where  0„  02,  o,  and  a2  and  T  are  variable  parameters. 
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Figure  4.  Microcomputer  System  Overview 


The  result  is  that  after  power  has  been  turned  on,  the 
computer  is  in  a  standby  mode  for  a  period  of  T. 

Using  a  fast-charge  nickel  cadmium  battery  pack  of 
the  type  presently  available  for  prosthesis  applications, 
the  system  should  be  able  to  operate  for  a  minimum  of 
one  day's  normal  activity  on  one  charge. 

DISCUSSION 

It  has  been  shown  that  microcomputer  technology 
can  facilitate  the  implementation  of  advanced  arm  pros- 
thesis control  schemes  by  providing  external  computa- 
tional functions.  The  myoelectric  pattern  control 
system  which  is  presented  here  suggests  a  practical  ex- 
ample of  a  system  which  can  be  implemented  readily  on 
a  computer,  but  difficult  to  realize  by  conventional 
means.  In  terms  of  weight  and  size,  the  proposed  elec- 
tronic package  is  within  practical  requirements.  Power 
consumption  remains  a  problem,  but  CMOS  and  other 
advanced  microprocessor  technologies  should  help  to 
resolve  this. 

Although  the  design  presented  here  covered  a  single 
type  of  control,  it  should  be  emphasized  that,  with  small 
memory  increments,  other  control  refinements  such  as 
resolved  motion  control1  and  adaptive  aiding9  are  feasible. 
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INTRODUCTION 

This  article  describes  a  prosthesis  control  system 
based  on  microprocessor  hardware  to  control  an  ar- 
tificial limb  for  above  elbow  amputees  in  several 
degrees  of  freedom.  The  design  employs  time  series 
identification  techniques  for  parameter  discrimination. 
The  system's  design  is  outlined  in  terms  of  its  hardware 
and  software.  The  system  is  presently  undergoing 
clinical  testing  on  an  above-elbow  amputee  in  coopera- 
tion with  the  Prosthetics  Center  of  the  Veterans  Ad- 
ministration Hospital  in  Denver,  Colorado.  The  present 
system  enables  multifunctional  limb  control  at  will,  with 
minimal  training,  using  one  or  two  electrode  sites, 
within  volume  weight  constraints  that  are  acceptable  to 
practical  prosthesis  applications.  To  facilitate  control  of 
an  increased  number  of  functions  often  required  in 
cases  of  bilateral  above-elbow  amputees  or  of  shoulder 
disarticulation  cases,  an  incorporation  of  the  present 
system  with  a  toe-controlled  one  for  increasing  number 
of  controllable  functions,  is  also  underway. 

BACKGROUND 

Multifunctional  control  of  artificial  upper  extremities 
using  myoelectric  (EMG)  signals  is  of  major  importance 
in  cases  of  above-elbow  amputees.  For  solving  this  prob- 
lem it  is  essential  to  distinguish  between  the  different 
limb  functions  to  be  controlled  from  the  pattern  of  the 
myoelectric  signal  at  some  or  several  stump  locations. 
Hence,  differences  in  pattern  of  myoelectric  signals 
related  to  various  limb  functions  (i.e.,  elbow  bending, 
elbow  extension,  wrist  pronation,  wrist  supination, 
grasp,  etc.),  as  taken  at  one  or  several  stump  muscles, 
must  be  detected.  Although  such  differences  do  exist, 
they  are  hardly  obvious  to  the  naked  eye  of  even  an  ex- 
pert. Two  major  approaches  to  solve  this  problem  have 
been  suggested.  One,  based  on  the  works  of  Lawrence' 
and  of  Lyman  ef.  a/.2,  requires  mapping  of  many  (ten  or 
more)  electrode  locations  where  the  EMG  function  is 
strongly  correlated  with  a  single  limb  function.  It  thus 
employs  the  low  frequency  characteristics  of  the  EMG 
signals  and  of  their  mapping  or  distribution  over  the 
various  electrode  locations.  Furthermore,  because  of 
the  number  of  electrode  sites  required,  this  method  is 
limited  to  amputees  with  little  nerve  and  muscle 
damage  to  their  stump  and  with  relatively  long  stumps. 
The  other  approach,  based  on  Graupe  ef.  a/.3'4,  requires  a 
far  smaller  number  of  electrode  locations  (one  to  three) 
for  it  aims  at  finding  locations  where  even  very  weak 
correlations  between  the  measured  signal  and  (more 
than  one)  limb  functions  may  exist. 

This  method  is  suitable  for  amputees  with  severe 
nerve  and  muscle  damage  in  their  stump.  Our  results 
presented  below  relate  to  an  untrained  amputee  with 
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about  90%  damage  of  the  stump's  nerves  and  muscles. 
However,  this  method  is  concerned  with  the  complete 
spectrum  since  it  implies  that  the  complete  linear  infor- 
mation content  of  the  EMG  signal  is  considered  (i.e.,  at 
all  frequencies).  It  is  more  efficient  in  terms  of  utilizing 
the  information  of  the  EMG  signal  and  fewer  electrode 
locations  are  considered,  though  at  a  price  of  requiring 
finer  detection.  The  above  correlation  with  more  than 
one  limb  function  is  because  of  the  spatial  integration 
effect  of  muscle  fiber  and  skin  tissue  affecting  the 
signal  as  measured  by  surface  electrodes5.  This  article 
concentrates  on  the  latter  approach  and  describes  a 
fast  function  separation  and  recognition  algorithm  and 
the  microcomputer  hardware  involved.  These  tech- 
niques were  developed  by  the  authors  at  Colorado  State 
University. 

FUNCTION  SEPARATION 
ALGORITHM  AND  PARAMETER 
IDENTIFICATION 

The  present  function  separation  algorithm  is  based 
on  time  series  model  identification  as  in  [3],  though  dif- 
fering in  the  discrimination  approach  and  in  the  iden- 
tification subroutine  used. 

Our  approach  is  concerned  with  squeezing  the  com- 
plete linear  information  context  of  the  EMG  signal,  so  it 
is  essential  that  data  reduction  be  employed  as  far  as 
possible  to  reduce  the  dimensionality  of  the  problem 
without  loss  of  information.  This  is  achieved  by  means 
of  first  employing  signal  identification.  Noting  that  the 
recorded  EMG  signal  represents  a  time  series  that  is 
essentially  stochastic  (involves  a  variate),  our  algorithm 
consists  of  identifying  the  parameters  of  the  time  series 
that  is  recorded  in  terms  of  an  autoregressive  (AR) 
model,  given  by 

n 

yk  =  I  H    rivk-i  +  "k  <1> 

i  =  1 

yk  denoting  the  recorded  signal,  j  being  the  AR 
parameters,  n  being  the  order  of  the  AR  model  and  co|< 
being  white  noise.  The  use  of  an  AR  model  in  this  prob- 
lem is  justified  for  the  following  reasons: 

a)  It  can  be  proved  that  stationary  time  series  can  be 
represented  by  an  AR  model"  as  in  Eq.  (1).  Although  the 
EMG  signal  is  not  fully  stationary,  it  has  been  shown  in 
[3]  that  this  signal  is  sufficiently  stationary  per  each 
limb  function  considered  to  yield  AR  parameters  whose 
range  of  variation  with  time  is  adequately  small  to 
facilitate  discrimination  between  limb  functions. 

b)  It  can  be  shown9  that  the  minimum  parameter  linear 
model  of  a  stationary  time  series  is  of  the  form  of  an 
autoregressive-moving  average  (ARMA)  model  given  by: 
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Figure  1.  Function  Discrimination  Scheme 
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where  yk-i,  wk-j  are  as  in  EQ-  (U  "ri.  ®j  denoting  the  AR 
and  the  moving-average  (MA)  parameters  of  the  model 
respectively,  m  and  p  being  the  order  of  the  AR  and  of 
the  MA  parts  of  the  model.  Now,  via  polynominal  divi- 
sion6, Eq.  (2)  can  be  reduced  into  (1),  the  latter  not  being 
of  minimum  order.  However,  the  derivation  of  the 
minimum  order  ARMA  parameters  is  rather  lengthy  and 
complex  as  compared  with  that  of  the  AR  parameters  for 
a  low  AR  order  n.  Since  in  our  case,  computational 
speed  is  of  utmost  importance  and  since  it  has  been  in 
[3]  that  for  the  EMG  signals  considered  n  =  3  or  4  for 
adequate  function  discrimination  and  for  obtaining  ojk 
that  is  almost  completely  white  (uncorrelated),  we  have 
decided  to  employ  an  AR  rather  than  an  ARMA  model  in 
our  analysis  and  design. 

c)  The  linear  model  as  in  Eq.  (1)  or  (2)  is  fully  optimal 
only  if  yk  is  Gaussian,  and  is  otherwise  only  linear- 
optimal  -  i.e.,  the  best  linear  model  for  yk-  Hence,  in  the 
non-Gaussian  case,  a  nonlinear  signal  model  would  be 
required  for  full  optimality.  However,  without  prior 
parameter  knowledge,  which  is  not  available  in  our  prob- 
lem, no  identification  of  an  optimal  model  is  possible  in 
the  general  case,  and  if  it  were  possible  it  would  have 
been  too  lengthy  and  too  complex  from  a  computational 
point  of  view  to  be  of  use  in  a  concrete  prosthesis  ap- 


plication. Furthermore,  one  can  show  that5,  the  EMG 
signal,  can  be  considered  as  an  outcome  of  a  sequence 
of  impulses  with  independent  Poisson-distributed  inter- 
vals passed  through  a  linear  filter.  Now,  since  the 
muscles  involved  are  usually  (at  biceps  or  triceps)  ac- 
tuated by  a  large  number  of  motor  units7,  say  several 
hundreds,  the  average  interval  above  is  small  compared 
with  the  dominant  time  constant  of  the  linear  filter  in- 
volved. Assuming  the  practical  average  interspike  inter- 
val concerned  is  of  the  order  of  t  =  100  milliseconds,  and 
assuming  that  N  =  200  motor  units  are  involved  in  the 
muscle  contraction,  the  Poisson  rate  is  A  =  N/t  =  2000. 
Such  a  Poisson  rate  implies  that  the  EMG  signal  involv- 
ed closely  fits  a  Gaussian  process,  as  is  well  known  to 
workers  in  the  field,  to  further  establish  the  validity  of 
the  linear  AR  model  and  make  it  close  to  an  optimal  one. 
From  the  above,  it  is  not  surprising  that  adequate  limb 
function  separation  is  facilitated  with  our  approach  as 
in  [3]  and  further  demonstrated  below. 

For  the  above  reasons,  and  noting  the  speed,  weight 
and  volume  constraints  indicated  above,  the  choice  of 
an  AR  model  is,  at  least,  well  founded. 

The  algorithm  used  for  identifying  the  AR  model 
above  is  a  sequential  least-squares  algorithm.  This 
algorithm  can  be  proved  to  converge  to  the  true 
parameters  of  the  signal. 

Furthermore,  its  near-maximum-likelihood  properties" 
make  it  a  near  efficient  algorithm  and  therefore  of 
fastest  possible  convergence  rate,  and  it  requires  the 
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Figure  2.  Block  Diagram  of  System 
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least  number  of  samples  for  convergence.  This  aspect  is 
important  noting  the  constraint  of  computational  speed 
with  a  microprocessor,  and  noting  that  stationarity  of 
the  model  of  (1)  can  only  be  assumed  over  short  time 
even  for  calibration  purposes.  We  comment  that  the 
basic  least  squares  algorithm  given  in  [6]  requires, 
however,  a  large  number  of  computations  per  sample,  to 
make  intersample  computation  time  lengthy.  We 
therefore,  presently  employ  this  algorithm  only  at  a  cali- 
bration mode,  whereas  no  identification  per-se  is  per- 
formed during  normal  operation. 

LIMB-FUNCTION 
DISCRIMINATION 

calibration  mode  The  above  identification  procedure 
is  employed  in  the  prosthesis  control  system  such  that 
it  is  run  several  times  (say  L  times)  per  each  limb  func- 
tion for  calibration  purposes.  The  parameters  obtained 
during  these  identification  runs  are  averaged  over  the 
above  runs  and  stored  as  sets  {yn...y,n};  {y2i-y2n}> 
•■■{vhi-yhn}.  when  h  different  limb  functions  are  con- 
sidered, each  having  n  parameters.  Once  these  para- 
meters are  stored,  another  calibration  run  is  made 
where  the  EMG  signals  yi^,  (k  =  1...N,  denoting  time  in- 
terval) related  to  function  i  (i  =  1...h)  are  fed  to  an 
algorithm  (i.e.,  a  filter  that  computes: 

vm-wim  +  ^k-2 +  ••'inyk-n;i  =  1-h;         <3> 

(Alternatively,  one  may  compute  yk  from  the  ARMA 
model  of  Eq.  (2)  above,  to  yield: 

vk  ~  yki  =  eki '  (yk  ~  tne  actual  EM(3  signal  at  the  k. 
k-th  time  interval).  (4) 

Defining: 

1,...h  (5) 


1  N  +  n    2 
*   eki!  i 


Ei  =  rT 


k  =  n 

and  averaging  over  L  runs  now  yields  E,...En  for  limb 
functions  1  to  h,  which  are  stored  in  the  memory  of  the 
microcomputer. 

normal  operation  mode  Subsequently  to  the  calibra- 
tion above,  the  microcomputer  is  ready  to  perform  the 
limb  function  discrimination  during  normal  limb- 
operation  (usage)  as  follows:  feed  the  measured  EMG 
signal  y^  in  parallel  to  filters  (ARMA)  models  1...h  to 
compute  eki  to  ekh  as  in  equation  (3)  and  (4).  From  the 
above  compute  Ej  v  i  =  1  ,...h,  and  compare  JEj  =  Ej  with 
Ej  above.  Finally,  if: 

Ej<pj  E| ;  pj  =  weight  coefficient  (6) 

and 

M      „ 

^     \>k  (7) 

k=1    k 

to  prevent  actuation  for  a  low  Ej  due  to  a  situation  where 
no  EMG  signal  is  measured,  then  limb  function  i  of  the 
limb  functions  set  1...h  is  actuated.  Else,  the  prosthesis 
will  be  (or  remain)  in  a  "hold"  mode. 

In  diagrammatic  form,  the  present  alternative  design 
may  be  described  as  in  Figure  1.  For  increasing  speed, 
hardware  multipliers  may  be  used  in  the  hardware 
realization  of  the  system  of  Figure  1,  especially  in  the 
lower  half  of  that  Figure. 

Note  that  the  present  design  involves  only  simple 
filtering,  namely  multiplication  and  addition,  rather  than 
identification  during  normal  prosthesis  use  (during  nor- 
mal operation),  whereas  identification  is  solely  per- 
formed during  calibration.  Hence,  since  identification  is 
the  most  time-consuming  part  of  the  system,  this  im- 
plies a  considerable  time  saving.  However,  discrimina- 
tion may  be  somewhat  sensitive  with  this  technique  in 
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certain  situations,  i.e.  when  the  parameters  employed  are 
somewhat  biased  because  of  incomplete  convergence 
or  wrong  model  order.  Hence,  if  an  identification-bias 
exists,  the  method  of  comparing  parameters  in  a 
parameter  vector  space,  as  in  [3],  may  be  advantageous. 
(In  the  discrimination  approach  of  [3],  discrimination 
must  be  exact  if  y=yj  whereas  in  the  present  method 
this  is  not  necessarily  so,  since  the  minimal  error- 
variance  may  occur  for  the  wrong  limb-function  because 
of  identification  bias.)  However,  since  in  the  present 
design,  identification  is  performed  only  during  calibra- 
tion and  not  during  normal  operations,  sufficient  com- 
putation time  should  be  usually  available  to  reach  con- 
vergence such  that  biases  can  be  eliminated. 

Furthermore,  if  access  to  calibration  computers  is 
adequate,  the  whole  calibration  top  half  of  Figure  1  can 
be  done  by  a  calibration  computer  in  a  clinic  and  the 
related  hardware  will  not  be  worn  by  the  patient.  This 
further  reduces  weight  and  cost.  This,  however,  requires 
facilities  for  re-storing  the  parameters  of  that  top  half  of 
Figure  1,  namely  {Tu..fn}\  and  Ej  for  i  =  1...h  in  the 
memory  of  the  patient-born  microprocessor  system  as 
computed  by  the  calibration  computer  in  the  clinic. 

control  aspects  The  present  design  (using  1  elec- 
trode pair)  is  in  fact  in  terms  of  only  5  functions 
0  =  1,2,3,4,5  above),  whereas  grasp  movement  is  pro- 
duced by  toe-actuation.  Furthermore,  the  movement  is 
used  to  interrupt  movement  if  discrimination  turns  out 
to  be  wrong  or  to  facilitate  speed  control.  The  above 
design  also  facilitates  speed  and  torque  control.  A 
design  for  all  7  functions  above  is  also  ready.  It  involves 
two  parallel  microprocessor  systems  whose  hardware  is 
not  yet  complete,  or  a  single  very  fast  microprocessor 
where  computation  of  the  tasks  of  the  two  parallel 
systems  above  is  done  in  series.  We  note  that  the  pre- 
sent 5-function  system  employs  only  a  single  set  of 
electrodes  in  contrast  to  two  sets  of  the  7-function 
system  which  requires  two  parallel  systems. 

The  present  system  involves  one  set  of  electrodes  for 
discriminating  and  controlling  5-limb  functions.  The 
system  feeds  to  a  motor  control  and  actuation  unit  iden- 
tical to  that  of  the  toe-controlled  system  of  [4]  which  is 
presently  used  by  a  bilateral  above  elbow  amputee  in 
Los  Angeles. 


A  schematic  block  diagram  of  the  system  is  given  in 
Figure  2. 

data  acquisition  The  EMG  signal  is  obtained  via  an 
EMG  preamplifier  unit  manufactured  by  Motion  Control 
Inc.  (MCI).  Disc  type  electrodes  are  mounted  directly  on 
the  preamplifier  module  which  is  therefore,  located 
directly  above  the  muscle  being  monitored.  Because 
preamplification  is  directly  above  the  monitored  muscle, 
the  above  unit  facilitates  a  higher  signal-to-noise  ratio 
after  transmission,  than  is  usually  achieved  by  other 
surface  electrodes.  The  preamplifier  weighs  only  8 
grams  and  does  not  require  the  use  of  conductive  jelly 
often  used  and  usually  very  inconvenient  and  unreliable. 

The  preamplified  EMG  signal  is  fed  to  a  Datel  200C  in- 
strumentation amplifier  for  further  amplification. 
Undesirable  frequencies  are  filtered  out  by  a  4th  order 
Butterworth  bandpass  filter  (with  a  passband  between 
1.5  and  1,500  Hz)  produced  by  Data  Delay  Services.  A 
12-bit  data  acquisition  system,  the  MP8208  produced  by 
the  Burr  Brown  Research  Corporation,  samples  the 
EMG  signal  at  a  rate  of  5000  samples  per  second,  and 
delivers  the  digital  data  to  the  microprocessor  com- 
puting system.  See  Figure  2  for  details. 

MICROPROCESSOR  COMPUTING  SYSTEM 

The  microprocessor  system  is  based  on  an  8080  Intel 
Corporation  microprocessor  which  is  an  8-bit  parallel 
central  processing  unit.  It  is  fabricated  on  a  single  LSI 
chip  using  the  latest  advances  in  N-channel  silicon 
gates  and  is  furnished  in  a  40-pin  dual  in-line  ceramic 
package,  having  a  2  microsecond  instruction  time  (for 
instructions  that  do  not  refer  to  memory.)  The  above 
8080  microprocessor  is  then  interfaced  with  its  input- 
output  ports  and  with  a  4K-bytes  semiconductor 
memory.  To  increase  speed,  since  the  multiply  and 
divide  instructions  are  the  most  time  consuming  ones  in 
our  program,  the  microprocessor  is  also  interfaced  with 
a  hardware  multiplier  unit  based  on  Fairchild  9344  4  x 
2-bit  multipler  modules  where  multiplication  time  is  350 
n-seconds  vs.  1  m-second  in  the  microprocessor  itself. 
Since  no  division  is  made  during  normal  operation,  hard- 
ware division  is  not  presently  performed.  With  this  latter 
arrangement,  the  complete  recognition  is  performed 
within  0.2  seconds  for  the  5-function  system. 
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Figure  3.  Prosthesis  Interface 
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Table  1 

Exp.  # 

Identifier 

Data  Length 

#of 

#of  Limb 

Funct.  Discrim. 

Accuracy 

Actuation 

Parameters 

Functions 

Method 

% 

Detay(sec) 

1 

Seq.  least  Sq. 

200 

3  AR  +  Variance 

5 

Vector  Space 

85 

1.3 

2 

Seq.  least  Sq. 

200 

3  AR  +  Var. 

4 

Vector  Space 

95 

1.3 

3 

Grad.  Search 

200 

3  AR 

4 

Vector  Space 

65 

.25 

4 

Grad.  Search 

400 

3  AR 

5 

Vector  Space 

65 

.3 

5 

Grad.  Search 

400 

4  AR 

5 

Vector  Space 

70 

.3 

6 

Grad.  Search 

400 

3  AR  +  Var. 

4 

Vector  Space 

85 

.35 

7 

Seq.  least  Sq. 

400 

3AR 

3 

Paral  Filtering 

85 

.15 

8 

Seq.  least  Sq. 

400 

3AR 

5 

Paral  Filtering 

80 

.2 

Note  that  even  with  hardware  available  today,  such  as 
the  Intel  3000  system  (that  was  not  available  when 
equipment  for  this  project  was  purchased),  a  ten-times 
faster  system  can  be  achieved  using  the  same 
algorithms  as  above.  Observing  that  12-bit  data  are 
used,  the  8-bit  8080  program  is  in  terms  of  double  word 
length. 

PROSTHESIS  INTERFACE 

The  interface  between  the  microprocessor  computing 
system  and  the  prosthesis  is  basically  identical  to  that 
of  the  toe-controlled  prosthesis.  The  system  may  also 
incorporate  toe  control  for  interrupt,  speed  control,  and 
grasp.  The  latter  functions  may  alternatively  be  per- 
formed by  processing  EMG  data  from  two  electrode 
locations  using  either  two  microprocessors  in  parallel 
or  one  fast  microprocessor  operating  in  multiplex  mode. 

The  microprocessor  computing  system  latches  the 
binary  function  code  into  an  output  port,  from  where  it  is 
decoded  by  a  3-to-8  1-ne  decoder.  The  TTL-signals  from 
the  decoder  control  directly  power  DIP  solid  state  DC 
relays  (MA-604  manufactured  by  Theta-J  Relays,  Inc.) 
which  switch  the  power  to  the  prosthesis  motors.  See 
Figure  3. 

PERFORMANCE 

Our  first  run  on  the  microprocessor  system  with  data 
taken  from  an  untrained  above-elbow  amputee  (ampu- 
tated 7  years  earlier)  has  yielded  a  success  rate  of  85% 
for  discrimination  between  5-limb  functions  (elbow  flex- 
ion and  extension,  wrist  pronation  and  supination,  hold), 
using  3rd  order  AR  reference  models  based  on  200  data 
points  where  the  least  squares  algorithm  of  [6]  was  used, 
(see  Table  1).  Discrimination  was  complete  within  0.2 
seconds,  using  double  precision  algorithms  on  the  8-bit 
Intel  8080  system.  With  some  EMG-training  of  the  am- 
putee, and  using  a  4th  order  AR  model  and  a  longer  data 
sequence,  considerable  improvement  in  success  rate 
should  be  anticipated,  as  indicated  by  the  improvement 
in  accuracy  (success  rate  with  increasing  the  number  of 
AR  parameters)  -  See  Table  1.  Any  increase  of  number  of 
parameters  to  above  4  was  found  to  be  unjustified,  since 
no  further  reduction  in  E  (cofc)  was  achieved.  The  present 
system  is  very  sensitive  to  identification  bias  (since 
discrimination  is  based  on  a  scalar  error  function  rather 
than  on  a  high  dimensional  vector,  the  scalar  error  func- 
tion being  minimal  only  in  the  bias-free  case.)  Hence, 
since  the  unbiased  AR  model  involved  a  high  number  of 
parameters  (infinity,  in  theory)  that  decrease  exponen- 
tially a  3rd  order  model  is  certainly  biased.  The  use  of 
the  3rd  order  model  was,  however,  necessitated  by  our 
present  speed  limitations.  Since  16-bit  microprocessors 
of  equal  or  higher  speed  than  the  one  used  by  us  are 
presently  commercially  available,  further  considerable 
increases  in  discrimination  speed  are  a  certainty,  to 


allow  increased  word  length  and  more  accurate  iden- 
tification. More  functions  can  be  identified  and  the 
speed  of  the  limb  can  be  controlled  by  the  EMG  signals. 
Again  "getting  used  to"  the  system  will  enable  the  am- 
putee to  generate  signals  with  a  narrower  speed  of 
parameters  to  further  enhance  accuracy. 


FOOTNOTES 

Co-authors  on  this  work:  J.  Magnussen  and  A.  A.  M.  Beex,  Elec- 
trical Engineering  Dept.,  Colorado  State  University 
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PREFACE 

The  rapid  technological  advances  of  the  past  few 
years  have  enabled  areas  of  research  to  emerge  that 
were  closed  to  all  except  imaginative  science-fiction 
writers.  One  such  concept  was  legged  locomotion.  It  is 
now  envisioned  that  in  the  future  legged  vehicles  will 
perform  tasks  such  as  data  collection  on  the  ground  of 
distant  planets,  walk  the  ocean  floor,  seek  and  destroy 
dangerous  materials  lodged  in  room  mazes  and  provide 
an  added  dimension  of  mobility  to  handicapped  persons. 
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It  is  commonplace  knowledge  that  natural  and  ar- 
tificial means  tor  land  locomotion  have  evolved  along 
quite  different  lines.  Animals  accomplish  locomotion 
either  by  utilizing  systems  of  more  or  less  independently- 
powered  and  controlled  limbs  while  land-based  vehicles 
generally  rely  upon  wheels  to  achieve  mobility.  Because 
of  the  evident  superiority  of  automotive  and  rail  trans- 
portation compared  to  animals  for  moving  heavy  loads 
and  attaining  high  speeds,  it  was  thought  that  wheeled 
transport  represents  an  inherently  superior  method  of 
land  locomotion.  This  view  is  now  coming  under  ques- 
tion. Only  the  synergistic  combination  of  smooth  and 
hard  surfaced  roads  or  rails  together  with  wheels  yields 
this  efficiency.  Legged  locomotion  requires  much  less 
trail  preparation  with  consequent  permanent  alteration 
of  the  trail  site. 

The  apparent  mobility  advantages  of  legged  loco- 
motion systems  relative  to  wheeled  or  tracked  vehicles 
in  off-road  situations  are  based  on  empirical  evidence 
and  engineering  analysis  of  soil  characteristics,  vehicle 
dynamics  and  costs.  Results  obtained  from  experi- 
ments with  several  legged  vehicles  have  verified  the 
predicted  off -road  capabilities  of  "walking  machines"1'2. 

Why  then  are  not  legged  vehicles  in  widespread  use? 
The  answer  at  present  comes  in  three  parts:  a)  Natural  or 
aritificial  legged  locomotion  systems  are  dynamically 
very  complex.  Comprehensive  engineering  theory  of 
such  systems  is  still  lacking,  b)  The  computational  com- 
plexity of  the  co-ordination  problem  for  walking  over 
natural  terrain  is  very  great.  New  approaches  to  designs 
may  be  required  to  achieve  economical  and  reliable 
vehicles  that. utilize  articulated  lever  motion  instead  of 
rotary  action,  c)  Efficient  means  for  powering  individual 
joints  in  articulated  mechanisms  are  not  yet  available. 
The  electric  and  hydraulic  actuators  typically  used  to 
provide  joint  torques  for  remote  manipulators,  industrial 


robots  and  related  devices  are  grossly  inferior  to  natural 
muscle  and  tendon  systems. 

Despite  the  present  drawbacks,  there  is  another  com- 
pelling reason  for  studying  the  control  aspects  of  legged 
locomotion:  to  develop  the  arts  of  lower  extremity  pros- 
thetics and  orthotics.  The  authors  believe  that  the  lack 
of  development  in  those  areas  is  substantially  related  to 
the  problems  mentioned  above  with  respect  to  legged 
vehicles.  These  problems  carry  further  complications 
which  arise  from  very  difficult  man-machine  interaction 
occurring  when  an  assistive  device  is  attached  to  a  par- 
tially disabled  human  being. 

There  are,  however,  now  several  serious  efforts  under- 
way to  produce  a  workable  system.  With  the  ever- 
decreasing  cost  of  microprocessors,  along  with  the  ex- 
panding base  of  theoretical  knowledge  about  locomotion 
processes,  there  is  reason  to  be  optimistic  concerning 
the  long-term  outlook  for  success  in  this  area  of  research. 

STABILITY  OF  LOCOMOTION 

Nature  evolved  neural  systems  capable  of  dealing 
with  extremely  complex  motions.  The  human  body 
possesses  around  200  rotational  degrees  of  freedom 
powered  by  approximately  twice  as  many  muscle  pairs. 
From  an  engineering  point  of  view  the  functioning  of 
this  system  is  still  poorly  understood  and  studies  of 
dynamics  of  human  posture  and  control  have  resulted  in 
the  understanding  of  only  from  two  to  eleven  degrees  of 
freedom.  A  similar  ignorance  exists  relative  to  animal 
locomotion.  Great  advances  have  been  made  in  the 
areas  of  neurophysiology  as  applied  to  kinematics  and 
kinetics  of  gaits,  but  even  basic  studies  and  dynamic 
models  on  the  role  of  individual  neurons  in  arthropod 
(insect)  limb  co-ordination  have  been  rarely  applied  in 
the  design  of  artificial  legged  systems. 

Two  principles  of  dynamics  have  been  noted  and  ap- 


Phase  1:  Right  Rear  Leg  Transfer 
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Phase  4:  Left  Rear  Leg  Transfer 
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Phase  2:  Right  Front  Leg  Transfer 
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Phase  5:  Left  Front     jg  Transfer 
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Phase  3:  All  Legs  Supporting 


Phase  6:  All  Legs  Supporting 


Figure  1.  Support  patterns  for  successive  phases  of  a  typical  optimal  quadruped  crawl  gait 
illustrating  passive  stability.  Arrows  indicate  total  motion  of  vertical  projection  of  center  of 
gravity  during  each  phase.  Longitudinal  stability  margin,  S,  is  equal  to  the  shortest  distance 
over  an  entire  circle  of  gait  from  the  e.g.  to  an  edge  of  the  support  pattern  as  measured  in  the 
direction  of  travel. 
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plied  in  the  design  of  articulated  mechanisms.  First  of 
all  the  relative  displacement  of  body  segments  can  be 
used  to  confine  the  center  of  pressure  of  the  ground 
reaction  forces  experienced  by  the  living  creature  to  the 
interior  of  the  "support  pattern"  formed  by  the  feet  in 
contact  with  the  ground.  Figure  1  illustrates  this  ap- 
plication of  the  principle  to  a  quarduped  system.  Such 
gaits  can  be  considered  "passively"  stable  because  any 
overturning  moment  will  be  countered  by  a  correspond- 
ing restoring  moment  so  long  as  the  "stability  margin" 
of  the  gait  is  not  exceeded. 

Arthropods  invariably  use  gaits  possessing  passive 
stability;  quadrupeds  use  such  gaits  only  for  very  low 
speed  motion.  Passive  stability  dynamics  is  functional 
in  biped  locomotion  only  because  bipeds  possess 
rather  large  feet  and  in  slow  speed  locomotion,  humans 
and  other  bipeds  normally  confine  the  center  of 
pressure  of  the  ground  reaction  force  to  the  footprint  of 
one  foot,  or  to  the  region  between  the  feet  in  the  double 
support  phase  of  gait.  This  is  the  action  which  produces 
the  side-to-side  sway  observed  in  normal  human 
locomotion. 

For  higher  speed  biped  and  quadruped  locomotion, 
the  passive  stability  mode  of  control  is  abandoned.  It  is 
replaced  by  a  mode  in  which  control  rests  on  the  time 
and  position  of  the  placement  of  each  foot.  Computer 
simulations  of  feedback  principles3'4'5'6  have  yielded 
answers.  This  is  called  "limit  cycle"  stability.  Feedback 
signals  are  used  to  control  the  period  and  amplitude  of 
the  oscillation  of  the  center  of  gravity  of  the  system. 

Two  distinct  approaches  have  been  used  to  date  to 
translate  the  natural  dynamics  into  constructed 
systems.  The  first  is  to  make  use  of  neural  control  by 
assigning  the  stabilization  function  to  a  human 
operator.  This  method  is  appropriate  in  prosthetics  and 
orthotics  since  the  human  being  is  unavoidably  involved 

JUNE  1977 


in  the  system.  A  simple  example  of  this  is  the  use  of 
crutches  or  canes. 

Manual  control  has  also  been  used  in  a  large 
quadruped  vehicle  by  fitting  the  operator  with  a  force- 
reflecting  exoskeleton  mounted  in  a  vehicle  cab2.  It 
proved  cumbersome  and  has  since  been  abandoned. 

The  alternative  to  manual-control  is  to  fit  the  artificial 
legged  system  with  an  "autopilot"  to  solve  the  stability 
problem  automatically.  This  is  still  in  the  conceptual 
stage. 

In  1961  Rajko  Tomovicfpublished  his  observations  on 
certain  simple  modes  of  locomotion  which  could  be 
characterized  by  finite  state  models7.  He  observed  that 
if  each  leg  of  a  machine  or  animal  is  regarded  as  a  two- 
state  device,  (on  the  ground  or  in  the  air)  then  the  suc- 
cessive phases  of  gait  can  be  regarded  as  successive 
states  of  a  binary  sequence  generator.  Control  was  later 
introduced  into  such  models  by  postulating  a  four-state 
device  called  a  "cybernetic  actuator"8.  The  four  states 
of  the  actuator  are:  free  swinging,  locked,  powered  for- 
ward rotation  and  powered  rearward  rotation.  McGhee 
and  Tomovic' conjectured  in  1966  that  very  simple  con- 
trollers could  produce  co-ordinated  limb  segment  mo- 
tions using  such  actuators8. 

In  order  to  test  the  concept,  a  small  artificial 
quadruped  was  constructed  at  the  University  of 
Southern  California  during  a  period  form  1965  to  1968. 
This  machine  utilized  a  controller  containing  only  16  flip- 
flops  and  no  analog  control  elements9.  It  successfully 
attained  stable  locomotion  using  two  gaits,  the  crawl 
and  the  trot. 

The  success  of  the  USC  quadruped  vehicle  encourag- 
ed continuing  work  on  finite-state  control  of  locomo- 
tion, with  emphasis  on  prosthetic  and  orthotic  applica- 
tions. Successful  operation  of  a  knee-joint  controller  for 
a  leg  brace  was  reported  in  197210.  This  system  made 
use  of  an  unpowered  joint  and  possessed  only  two  ac- 
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tuator  states— locked  and  free-swinging— at  the  knee. 
The  locking  and  unlocking  action  was  accomplished  by 
a  simple  switching  circuit  using  a  finite  algorithm  with 
feedback  of  the  knee  angle  and  hip  angle  of  the  affected 
limb.  A  more  recent  version  uses  a  hydraulic  knee  lock- 
ing device  controlled  by  a  microprocessor. 

The  microprocessor  algorithm  for  bilateral  control  in- 
volves nine  states  and  utilizes  feedback  from  foot 
switches,  knee  and  hip  angle  detectors  and  crutch-tip 
contact  sensors  to  govern  the  transitions  between  con- 
trol states.10'11. 

WHY  HEXAPOD? 

As  we  have  seen  there  are  many  vehicle  design  alter- 
natives. The  designer  is  faced  with  the  choice  among 
many  factors  regarding  size,  shape,  leg  configuration 
and  number  of  legs.  The  six-legged  vehicle  was  chosen 
as  a  compromise  amongst  those  several  factors.  Six 
legs  provide  ease  of  control,  better  static  stability  and 
reduced  proportional  load  per  leg.  The  design  was 
modelled  on  typical  arthropod  (insect  leg)  geometry.  A 
simplified  version  of  this  articulation  is  shown  in  Figure 
2.  This  configuration  has  three  degrees  of  freedom,  one 
in  the  knee  and  two  in  the  hip.  All  six  joint  actuators  are 
identical. 

The  vehicle  walks  by  incorporating  the  wave  gait.  The 
lifting  and  placing  of  the  leg  starts  in  the  rear  and  moves 
forward  along  the  side  of  the  frame  in  opposing  phase 
from  side  to  side.  The  frame  carries  no  payload,  only  the 
motor  control  and  instrumentation  electronics.  Power 
and  control  are  input  via  a  trailing  cable. 

Long-range  ambulation  goals  for  the  Hexapod  are  to  de- 
sign a  vehicle  which  can  climb  stairs  and  slopes,  will  ride 
smoothly  over  rough  terrain,  bypass  obstacles  directly 
ahead,  maneuver  over  large  obstacles,  cross  ditches  of 
length  comparable  to  the  vehicle  length  and  maneuver  in 
small  spaces  such  as  halls  or  stair  landings. 

The  Hexapod  leg  can  be  also  seen  as  an  "arm."  The 
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leg  possesses  a  two-degree-of-freedom  hip  joint  and 
one-degree-of-freedom  knee  joint.  Each  joint  is  driven 
through  a  worm  gear  by  an  electric  motor.  It  is 
necessary  for  each  leg  to  be  sufficiently  strong  to  sup- 
port its  own  weight,  a  portion  of  the  vehicle  body  weight 
and  the  added  load  when  its  neighbour  is  raised.  The 
output  torque  rating  of  the  worm  gear  is  95  ft-lbs  for  a 
joint  rotation  rate  of  2  rpm.  The  joint  of  the  leg  is 
capable  of  producing  300  ft-lbs  for  short  periods  of  time 
at  a  very  low  angular  rate. 

The  Hexapod  locomotion  system  has  been  modelled 
and  simulated  on  a  PDP-10  computer  in  order  to  design 
the  control  system  for  the  vehicle.  Figure  6  shows  the 
bias  torque  values  for  the  elevation  joint  at  the  hip  of 
each  of  the  six  legs  over  one  locomotion  cycle. 

The  stride  length  of  the  gait  is  three  feet  while  the 
period  is  18  seconds.  Thus,  the  vehicle  travelling  on 
level  terrain  attains  a  speed  of  1/6  foot/second.  (See 
Figure  7.) 

The  Hexapod  is  automatically  capable  of  negotiating 
stairs  typical  of  those  found  in  commercial  and  public 
buildings.  The  important  consideration  is  that  each  foot 
should  contact  the  steps  without  slipping  during  its 
supporting  phase  and  that  it  does  not  contact  the  ver- 
tical surfaces  of  the  staircase. 

Designing  slope-climbing  ability  into  the  machine  in- 
volved a  number  of  trade-offs,  one  of  the  most  obvious 
was  the  length  of  the  leg.  The  leg  must  be  long  enough 
to  permit  adequate  reach  in  moving  over  rocky  or  pock- 
marked terrain,  especially  to  clear  large  obstacles  and 
wide  ditches. 

In  slope-climbing,  Figure  8  shows  three  different  equi- 
librium leg-body  configurations.  The  most  obvious 
trade-off  evident  in  this  figure  is  one  between  stability 
and  terrain  adaptability,  where  terrain  adaptability  is 
measured  as  the  ability  of  the  legs  to  contact  the  sup- 
porting surface  and  stability  relates  to  the  degree  in 
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which  the  vehicle  can  resist  overturning  moments.  S 
represents  the  shortest  distance  in  a  horizontal  direc- 
tion from  the  vertical  projection  of  the  vehicle  center  of 
gravity  to  the  edge  of  the  support  pattern.  If  a  is  the 
slope  of  the  terrain,  then  stability  margins  for  the  three 
cases  illustrated  on  Figure  8  is 

Case  1:    S  =  b 

Case  2:    S  =  b  cos  a 

Case  3:    S  =  (b  -  z0  sin  a)  cos  a 

=  b  COS  a  -  (z0la)  Sin  2a 

where  (b,c)  is  the  distance  of  the  hip  socket  of  the  end 
legs  from  the  center  of  gravity  of  the  body  as  measured 
in  body  co-ordinates  and  z0  is  the  perpendicular 
distance  from  the  slope  to  the  center  of  gravity  of  the 
body  of  the  vehicle.  From  these  equations,  it  is  evident 
that  the  stability  margin  is  greatest  for  Case  1.  Case  3 
gives  the  smallest  stability  margin  and  in  fact  leads  to 
instability  for  the  condition. 

sin  a 

For  large  slopes,  the  only  realistic  way  to  keep  the  legs 
and  body  in  the  configuration  illustrated  in  Case  3 
would  be  to  keep  the  "belly"  of  the  vehicle  close  to  the 
ground  (small  z0).  This  may  be  inadequate  over  rough 
slopes  since  it  is  highly  undesirable  for  the  body  to  con- 
tact the  ground. 

If  terrain  adaptability  is  measured  in  slope-climbing 
as  the  ability  of  the  legs  to  contact  the  supporting  sur- 
face, then  this  criterion  is  optimized  in  the  reverse  order 
of  the  cases.  The  effective  length  of  the  back  legs  for 
Case  1  becomes  exceptionally  long  for  large  slopes.  On 
the  other  hand,  the  leg  length  for  Case  3  varies  the  least 
over  the  gait  cycle  and  does  not  depend  upon  the  slope 
of  the  terrain. 

In  considering  both  stability  margin  and  terrain  adapt- 
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ability,  Case  2  seems  to  present  a  reasonable  com- 
promise between  the  extremes  and  may  be  preferable. 
The  equilibrium  position  of  the  legs  is  along  the  gravity 
vector  to  give  an  adequate  stability  margin  while  the 
body  is  parallel  to  the  supporting  surface  to  allow 
reasonable  foot  placement.  An  interesting  note  is  that  a 
vertical  sensor  is  necessary  for  Cases  1  and  2  so  that 
the  body  or  legs  may  be  oriented  with  respect  to  the 
gravity  vector. 

CONTROL  SYSTEMS 

The  control  system  for  the  Hexapod  has  been  con- 
figured so  that  a  human  operator  provides  supervisory 
control  over  the  vehicle.  Figure  9  illustrates  this  ar- 
rangement. As  can  be  seen,  human  operator  functions 
include: 

1)  Mode  selection:  The  operator  sets  an  appropriate 
mode  of  locomotion  so  that  the  vehicle  can  suc- 
cessfully accommodate  to  the  terrain. 

2)  Route  selection:  The  operator  chooses  a  path  for 
the  vehicle  so  that  it  may  always  be  stable. 

3)  Speed:  The  operator,  in  response  to  terrain  relief 
information  and  mission  objectives,  sets  a  desired 
speed. 

4)  Direction:  The  operator  continuously  controls  the 
heading  of  the  vehicle  and  the  direction  of  motion 
of  the  body. 

The  computer  is  added  to  the  system  to  unburden  the 
human  operator  and  to  solve  the  simple  vehicle  control 
tasks  automatically.  These  tasks  include: 

1)  Gait  implementation:  A  gait  is  selected  which 
allows  the  vehicle  always  to  be  stable. 

2)  Body  and  leg  trajectory  synthesis:  The  commands 
furnished  by  the  operator  are  accepted  and  body 
pitch,  roll,  and  height  are  automatically  regulated. 
The  legs  trajectories  are  synthesized  for  the 
desired  motion.  Foot  placement  points  (support 
points)  vary  to  accommodate  the  terrain. 
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3)  Active  force  control:  The  joint  torques  are  con- 
trolled to  move  the  vehicle  in  the  desired  trajec- 
tory, to  minimize  system  energy,  to  equalize  the 
loading  among  the  supporting  legs,  and  to 
eliminate  foot  slippage  on  slippery  surfaces. 

In  structuring  the  control  computer  software,  two 
considerations  are  important.  First,  the  software  should 
be  divided  into  modules  that  solve  subproblems  of  the 
total  locomotion  task.  In  this  way,  the  problem  is  broken 
down  into  a  manageable  form.  Appropriate  mathe- 
matical techniques  and  programming  algorithms  may 
be  more  easily  applied  to  solve  these  subproblems. 
Such  modularized  software  also  provides  the  necessary 
simplicity  to  permit  relatively  easy  debugging  and  to 
enhance  reliability  during  operation. 

The  second  important  consideration  is  that  interac- 
tions between  the  program  modules  should  be  mini- 
mized. Interactions  tend  to  be  costly  in  computation 
time.  Minimizing  interactions  also  simplifies  the  effec- 
tive implementation. 

The  attempt  to  break  the  control  software  into  pro- 
gram modules  with  minimum  Interaction  between  the 
modules,  the  independent  local  controllers,  is  also 
biologically  motivated.  Animals  that  are  low  on  the 
evolutionary  scale,  such  as  insects,  solve  the  locomo- 
tion task  by  controlling  each  leg  rather  independently. 

A  block  diagram  of  the  control  computer  software 
system  for  the  Hexapod  is  presented  in  Figure  10.  As 
can  be  seen,  this  approach  amounts  to  hierarchical  con- 
trol in  wh.ich  the  more  general  and  complex  problems 
are  solved  at  the  top  while  the  lower  levels  solve  the 
more  structured  problems.  For  this  particular  system, 
the  tasks  assigned  to  the  control  computer  are  solved 
by  considering  the  three  locomotion  criteria  —  stability, 
terrain  adaptability  and  energy  consumption  —  in  a  se- 
quential manner. 
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CONTROL  IMPLEMENTATION 

optimization  of  stability  -  As  previously  stated,  while 
many  animals  and  man  are  able  to  attain  stability  of  mo- 
tion with  gains  containing  statically  unstable  phases,  to 
date  all  successful  legged  vehicles  have  made  use  of 
gaits  such  that  static  stability  is  realized  at  every  instant 
of  time.  Among  such  gaits,  certain  ones  possess  greater 
degrees  of  stability  than  others.  That  is,  for  a  specified 
vehicle  body  trajectory  over  a  given  terrain,  the  support 
points  chosen  for  placing  each  foot,  and  the  timing  of 
foot  placing  and  lifting  events,  determine  the  minimum 
static  overturning  moment  required  to  upset  the  vehicle 
at  any  point  in  a  particular  cycle  of  locomotion.  While 
this  aspect  of  vehicle  stability  has  been  considered  for 
uneven  terrain12,  optimal  solutions  are  not  as  yet 
available.  On  the  other  hand,  for  constant  speed 
straight-line  locomotion  over  level  terrain,  maximization 
of  minimum  overturning  moment  in  the  direction  of 
travel  has  been  formulated  in  terms  of  a  nonlinear  pro- 
gramming problem  and  the  best  gaits  are  known.  For 
six-legged  locomotion,  as  by  the  Hexapod  among  vehicle 
systems  and  by  insects  in  nature,  the  optimal  gait  is  a 
symmetrical  mode  defined  by  the  following  equation: 

♦,  =  &♦,  =  2p-1,jJ>.5 
where  <j>3  is  the  time  delay  of  the  left  middle  leg  and  $,  is 
the  delay  of  the  left  rear  leg,  both  measured  as  a  fraction 
of  a  total  leg  cycle  and  relative  to  the  placing  of  the  left 
front  leg,  and  "symmetrical"  means  that  the  relative 
time  delay  of  the  right  side  legs  are  each  one-half  of  a 
cycle  out  of  phase  with  the  adjacent  left  side  leg  (see 
Figure  11).  The  above  equation  describes  the  family  of 
wave  gaits  in  which  a  wave  of  placing  events  runs  from 
the  rear  to  the  front  along  either  side  of  an  animal  or 
vehicle  with  a  constant  time  interval  between  the  action 
of  adjacent  legs  on  the  same  side.  Such  gaits  are  used 
by  all  arthropods  as  well  as  by  slow-moving  quadruped 
vertebrates. 
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At  present,  optimal  gaits  for  other  than  straight-line 
locomotion  are  not  known.  For  the  present,  the  control 
programs  for  the  Hexapod  merely  modify  the  spatial 
aspects  of  wave  gaits  to  accommodate  turning  behavior 
and  uneven  terrain.  While  such  gaits  have  good  stability 
properties,  further  research  may  show  that  they  are  not 
optimal. 

With  the  temporal  aspects  of  gait  defined  by  the 
above  equation  which  gives  the  phase  relationships 
among  the  legs  and  the  leg  duty  factor,  there  is  still 
freedom  to  choose  the  exact  foot  placement  points, 
body  trajectory,  and  leg  transfer  kinematics.  These  are 
computed  to  accommodate  the  terrain  while  responding 
to  the  operator's  input.  In  the  following  paragraphs,  the 
algorithms  that  have  been  programmed  to  generate  the 
system  kinematics  are  outlined.  With  the  algorithms 
already  programmed,  the  simulated  vehicle  is  able  to 
travel  in  any  direction  and  head  over  an  undulating  ter- 
rain with  an  overall  slope  while  automatically  adjusting 
its  body  height,  pitch,  and  roll  forterrain  variation. 

mode  control  To  achieve  this  function,  the  operator 
furnishes  a  discrete  input  to  the  computer  through  a 
keyboard  to  determine  the  mode  of  locomotion. 
Available  computer  modes  include  the  functions  given 
in  Table  I.  Presently  the  first  two  modes  have  been  im- 
plemented in  a  computer  simulation.  Vector  velocity 
control  is  used  to  maneuver  around  obstacles  without 
changing  the  heading  of  the  vehicle.  Turning  control  is 
much  like  that  in  an  automobile  and  is  helpful  in  routine 
locomotion.  The  other  control  modes  are  expected  to  be 
implemented  in  the  near  future. 


Table  1:  Typical  Control  Computer  Modes 

Mode 

Function 

Vector  Velocity 
Control 

The  heading  of  the  vehicle  remains 
constant  while  the  center  of  gravity 
of  the  vehicle  moves  as  commanded 
by  two  axes  of  a  joystick. 

Turning 
Control 

The  heading  turns  with  a  rate  com- 
manded by  one  axis  of  a  joystick 
and  the  forward  (backward)  velocity 
in  the  direction  of  the  heading  is 
determined  by  the  position  of  the 
other  axis  of  the  joystick. 

Follow-the- 
Leader  Control 

The  operator  manually  places  the 
front  foot  on  each  side  and  the 
others  follow  in  these  footprints  as 
the  vehicle  moves  forward. 

Manual 
Control 

The  operator  exercises  individual 
control  over  each  leg  in  a  sequence 
determined  by  the  operator. 

Stairclimb 
Control 

The  operator  controls  speed  and 
direction  and  also  provides  step 
length  and  height  inputs. 

BODY  HEIGHT,  PITCH,  AND  ROLL  REGULATION:  Certain  Of  the 

elements  of  the  body  state  are  determined  from  com- 
mands furnished  by  the  operator.  In  vector  velocity  con- 
trol, the  forward/backward  velocity  in  the  direction  of 
the  heading  and  sidestep  velocity  are  directly  controlled 
by  the  operator  through  a  two-axis  joystick.  In  turn  con- 
trol, the  forward/  backward  velocity  and  the  azimuth 
turning  rate  are  steered.  In  both  modes,  the  body  height 
above  the  supporting  surface  and  the  body  pitch  and  roll 
angles  are  automatically  adjusted  by  the  computer  to 
accommodate  the  terrain. 

The  algorithm  for  automatic  body  height,  pitch,  and 
roll  regulation  determines  the  desired  values  for  these 
variables  by  fitting  an  approximate  plane  to  the  points  of 
support  by  a  least-squares  method.  The  body  is  then 
commanded  to  be  parallel  to  this  estimated  support 
plane  and  at  a  constant  perpendicular  height  above  it. 
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Side  View  Front  View 

Figure  2.  Simplified  Arthropod  Leg  Geometry  (Leg  Extended  Forward) 


Top  View 


Figure  3.  Front  view  of  Hexapod  Vehicle.  Length  = 
1.3  m,  Width  =  1.4  m,  total  weight  exclusive  of  cables 
=  103  kg. 
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INTRODUCING  THE  COMPLETE 
CHALLENGER  SYSTEM. 


OSI's  DREAM  MACHINE 
is  a  totally  integrated  computer  system. 


Imagine  a  system  complete  with  terminal,  CPU.  memory, 
floppy  disk,  software,  and  all  the  little  necessities  to  make  it 
work  together  immediately.  Now  imagine  this  complete  system 
available  not  only  fully  assembled,  but  priced  much  lower  than 
anyone  else's  kit.  What  you  are  dreaming  of  is  OSI's  "new" 
Challenger  System! 

In  the  configuration  shown  above,  the  Challenger  includes 
everything  an  end  user  needs  for  a  complete  small  computer 
system.  All  you  add  is  110  VAC  power  and  a  desk  to  put  it  on. 

This  fully-assembled  system  includes: 

HARDWARE: 

OSI  Challenger  65  with  16K  RAM,  serial  interface,  system 
monitor  PROM,  and  floppy  disk  bootstrap  PROM. 

OSI  Challenger  single  drive  floppy  disk  formatted  for  250K 
bytes  storage  per  diskette  surface. 

Stand-alone  terminal  and  Sanyo  monitor  for  16  lines  of  64 
characters  at  2400  baud  (other  terminal  options  are  available). 

And  all  interconnecting  cables! 

SOFTWARE: 

2  diskettes  containing  over  100,000  bytes  of  software  in- 
cluding OSI's  powerful  Disk  Operating  System  with  variable 
length  sectors.  6502  DISK  BASED  RESIDENT  ASSEMBLER/ 
EDITOR!  A  totally  interactive  Assembler/Editor  which  as- 
sembles up  to  600  tines  a  minute  and  is  completely  compatible 
with  MOS  Technology's  Cross  Assembler  format.  This  program 
also  contains  a  powerful  disk-based  line  editor  with  commands 
for  general  text  editing.  OSI'S  EXTENDED  MONITOR:  A  power- 
ful machine  language  debugging  and  utilities  package  including 
a  Disassembler  which  is  format  compatible  with  the  Assembler! 
OSI  6502  8K  BASIC  FOR  DISK  BY  MICROSOFT:  This  powerful 
BASIC  has  all  the  features  of  Altair'"  8K  BASIC  for  the  8080 
plus  higher  speed  and  disk  storage.  And  it  comes  complete 
with  a  BASIC  program  library. 

DOCUMENTATION  AND  SUPPORT: 

We  include  over  600  pages  of  hardware,  software,  program- 
ming, and  operation  manuals.  The  Challenger  is  based  on  the 
well-proven  OSI  400  system.  The  over  2,000  OSI  400s  and 
Challengers  now  in  use  assure  continuing  hardware  and  soft- 
ware support  for  this  system  for  years  to  come! 


EXPANDABILITY: 

The  Challenger  System  can  now  be  expanded  to  192K  of 
RAM  and  16K  of  I/O  and  ROM.  There  are  over  13  accessory 
boards  including  A/D,  D/A,  parallel  and  serial  I/O,  cassette 
interfaces,  a  dual  drive  floppy,  a  video  graphics  display,  several 
RAM  and  PROM  boards,  and  multiple-processor  configurations. 

APPLICATIONS: 

The  Challenger  system  is  complete,  fully  assembled  and 
configured  so  that  the  Disk  Operating  System  can  be  booted 
in  immediately  on  system  power-up,  Even  a  relatively  inex- 
perienced operator  can  have  a  complex  BASIC  program  on-line 
just  seconds  after  the  system  is  turned  on.  The  ease  of  use, 
high  reliability,  and  large  library  of  standard  BASIC  applica- 
tions programs  make  the  OSI  Challenger  System  the  first 
practical  and  affordable  small  computer  system  for  small 
business,  educational  institutions,  labs,  and  the  personal 
computerist. 

PRICES: 

Challenger  System,  complete  as  stated  above  with  terminal 
and  monitor 


$2599°° 


As  above  without  terminal.  Specify  RS-232  or  20ma  loop 
and  baud  rate  $209900 

IMPORTANT  NOTE: 

One  of  the  most  important  features  of  the  Challenger  System 
is  that  it  is  not  really  "new".  OSI  has  been  delivering  the  basic 
circuitry  of  the  Challenger  since  November  1975  and  the  floppy 
disk  since  June  1976.  The  only  thing  new  is  the  total  integration 
of  the  components  as  a  complete,  simple  to  use,  fully-assem- 
bled, small  computer  system. 

For  more  free  information  and  the  address  of  the  OSI 
Computer  Dealer  or  representative  in  your  area,  write  to: 
OSI;  Dept.  S;  Hiram,  Ohio  44234  or  enclose  $1.00  for  the  full 
OSI  catalog  which  contains  kits  from  $134  and  fully  assembled 
computers  from  $439. 
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Figure  5.  Photo  of  leg  joint. 
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Figure  4.  Mechanical  Drawing  Showing  the  Elements  of 
a  Leg  Joint. 


automatic  leg  positioning:  With  the  desired  state  of 
the  body  generated  by  the  previous  algorithms,  it  is 
necessary  to  implement  the  optimum  wave  gait  and  to 
define  leg  trajectories  that  move  the  body  along  the 
desired  path.  For  any  specific  value  of  the  duty  factor,  /3, 
this  gait  may  be  alternatively  described  by  a  particular 
event  sequence  showing  the  successive  lifting  and  plac- 
ing events  in  one  leg  cycle.  One  such  example,  the 
parallelogram  gait,  is  shown  in  Figure  11.  By  in- 
vestigating such  event  sequences,  it  may  be  found  that 
as  the  duty  factor  increases  from  0.5  to  1.0,  more  legs 
are  in  contact  with  the  ground  over  a  gait  cycle.  These 
relationships  are  shown  in  Table  II.  Given  such  an  event 
sequence,  it  remains  to  specify  certain  of  the  spatial 
aspects  of  gait.  In  particular,  in  order  to  implement  the 
wave  gait  for  a  given  duty  factor,  a  gait  period  and  stride 
length  must  be  specified.  The  stride  length,  A,  is 
previously  defined  for  straight-line  locomotion  as  the 
distance  by  which  the  body  is  translated  in  one  com- 
plete locomotion  cycle  of  gait  while  the  period  is  the 
time  between  successive  placing  events  for  a  given  leg. 
In  this  research,  the  definition  of  stride  length  has  been 
generalized  to  include  the  case  of  arbitrary  locomotion 
over  a  surface  as  follows: 

Ax  =  the  desired  longitudinal  distance  by  which  the 
body  is  to  be  translated  in  one  complete  loco- 
motion cycle. 

Ay  =    the  desired  lateral  distance  by  which  the  body 
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The  POLY  88 
icrocomputer  System 


PolyMorphic  Systems  now  offers  the  complete,  assembled, 
personal  computer  system— the  POLY  88  System  1 6.  A  full 
1 6K  system  with  high  speed  video  display,  alphanumeric 
keyboard,  and  cassette  program  storage.  A  BASIC  soft- 
ware package  providing  the  most  advanced  features  avail- 
able in  the  personal  computing  market.  Features  like  PLOT 
and  TIME,  which  utilize  our  video  graphics  and  real-time 
clock.  Others  like  VERIFY,  so  that  you  know  your  tape  is 
good  before  you  load  another.  Or  input  type-ahead  so  you 
can  tell  your  program  to  run  while  the  tape  is  still  loading  (it 
stores  up  to  64  characters  of  commands  or  question  re- 
sponses to  be  executed).  All  these  plus  a  complete  pack- 
age of  scientific  functions,  formatting  options,  and  string 
capabilities.  With  the  POLY  88  System  1 6  you  can  amaze 
your  timesharing  friends  the  very  first  night! 

Polymorphic  Systems  11K  BASIC  —     Size:  11 K  bytes. 

Scientific  Functions:  Sine,  cosine,  log,  exponential,  square  root, 
random  number,  x  to  the  y  power. 

Formatted  Output  •  Multi-line  Function  Definition  •  String 
Manipulation  and  String  Functions  •  Real-Time  Clock  •  Point- 
Plotting  on  Video  Display  •  Array  dimensions  limited  by  mem- 
ory •  Cassette  Save  and  Load  of  Named  Programs  •  Multiple 
Statements  per  Line  •  Renumber  •  Memory  Load  and  Store  • 
8080  Input  and  Output  •  If  Then  Else  •  Input  type-ahead. 


Commands:  RUN,  LIST,  SCR,  CLEAR,  REN,  CONTINUE 
Statements:  LET,  IF,  THEN,  ELSE,  FOR,  NEXT,  GOTO,  ON,  EXIT, 
STOP,  END,  REM,  READ,  DATA,  RESTORE,  INPUT,  GOSUB,  RE- 
TURN, PRINT,  POKE,  OUT. 

Built  in  Functions:  FREE,  ABS,  SGN,  INT,  LEN,  CHR$,  VAL,  STR$, 
ASC,  SIN,  COS,  RND,  LOG,  TIME,  WAIT,  EXP,  SORT,  CALL,  PEEK, 
INP,  PLOT. 

Systems  Available.  The  POLY  88  is  available  in  either  kit  or  as- 
sembled form.  It  is  suggested  that  kits  be  attempted  only  be  per- 
sons familiar  with  digital  circuitry. 

System  2:  is  a  kit  consisting  of  the  POLY  88  chassis,  CPU,  video 
circuit  card,  and  cassette  interface.  Requires  keyboard,  TV  moni- 
tor, and  cassette  recorder  for  operation.  $735 
System  16:  consists  of  an  assembled  and  tested  System  2  with 
1 6K  of  memory,  keyboard,  TV  monitor,  cassette  recorder,  1 1 K 
BASIC  and  Assembler  on  cassette  tapes.  $2250. 
System  0:  The  circuit  cards  an  S-1 00  mainframe  owner  needs  to 
be  compatible  with  the  POLY  88  software  library.  System  0  con- 
sists of  the  central  processor  card  with  monitor  ROM,  the  video  cir- 
cuit card,  and  cassette  interface,  all  in  kit  form.  $525. 

Prices  and  specifications  are  subject  to  change  without  notice. 
California  residents  add  6%  sales  tax. 


460  Ward  Drive 

Santa  Barbara,  Ca.  93111 

(805)  967-2351 


The  ® 

fabulous  Phi-Deck  family 
of  5  cassette  transports 

UndGr$100  in  quantities  of  10 

Featuring: 

•  Die-cast  frames 

•  Remote  controllable 

•  Precise,  fast  head 
engage/disengage 

•  Quick  braking 

•  Search  FF/rewind  120  ips 

•  Speed  ranges  from 
.4  to  20  ips 

Electronic  packages  and  mag  heads  for  most  applications 
For  application  in: 


1.  Micro  processing 

2.  Data 
recording/logging/storage 

3.  Programming 

4.  Instrumentation 

5.  Industrial  Control 

6.  RS-232  Data  storage 


7.  Security/automatic  warning 
systems 

8.  Test  applications 

9.  Audio  visual/education 

10.  Telephone  interconnect 

11.  Hi-Fi 

12.  Point  of  sale 
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4605  N.  Stiles  P.O.  Box  18209 
Oklahoma  City,  Oklahoma  73118  (405)  521-9000 
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BARE 
$35 


*  12  SLOT  MOTHER  BOARD 

*  S100  DESIGN 

*  FULL  GROUND  PLANE  ON  ONE  SIDE 

*  RC  NETWORK  TERMINATION  ON 

EVERY  LINE  EXCEPT  POWER  AND  GROUND 

*  KLUGE  AREA 

*  STRONG  1/8"  THICK  DOUBLE  SIDED  BOARD 

BARE  BOARD  $35     KIT  $85 

FULLY  ASSEMBLED  &  TESTED  $100 
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is  to  be  translated  in  one  complete  locomotion 
cycle. 

XV  =  the  desired  azimuth  rotational  arc  by  which  the 
body  is  to  be  rotated  on  one  complete  locomo- 
tion cycle. 

In  the  case  of  constant  speed  straight-line  locomotion, 
longitudinal  velocity  (ji)  is  simply  related  to  Ax  and  t  by 
the  equation 

M-tt 

T 

For  general  locomotion,  there  are  two  other  velocities 
which  can  be  defined,  namely  lateral  velocity  v,  and  turn- 
ing velocity  r.  I n  case  v  and  rare  constant 

v  =  Av 


,.» 


These  equations  show  that  stride  and  velocity  cannot  be 
independently  specified.  Moreover,  all  of  Ax,  Ay,  W  are 
subject  to  upper-bound  constraints  imposed  by  leg 


Table  II 

Relationship  Between  Duty  Factor  and  Number 
of  Supporting  Legs  for  Optimal  Wave  Gait 

Duty  Factor  Range               Number  of  Supporting  Legs 

0=1/2                                       3  (tripod  gait) 

1/2</K2/3 

3or4 

0=2/3 

4  (parallelogram) 

2/3<0<5/6 

4or5 

0=5/6          •;.. 

5 

5/6<0<1 

5or6 

~i — ' r™ 

4.000     6.000      12.000     14.O30    "20.000     24.000 
TIME 


4.000     63)00      12.000     14.000     20.000     24.000 
TIME 


4,000     6,000     12,000     147)00     20.000     24.000 
TIME 


front  left  leg 


fforcl  rjgtrt ! 


mkldte  ief!  I»g 


to  right  J 


i i 

6.000     12.000     14.00D     20.000     24^000 
TIME 


I  i 

'  4,000     8.000     12,000     14.000     20.000     24.0 
TIME 


rear  tight  leg 


"4.000     6.000     12,000      14.000     2WJ00     24  000 
TIMS 


Figure  6.  Bias  Torques  for  the  Elevation  Joint  at  the  Hip 
of  the  Six  Legs  of  the  OSU  Hexapod  Given  Over  a 
Locomotion  Cycle.  (Torque  in  foot  pounds,  time  In 
seconds). 
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Figure  7-a.  Maximum  Vehicle  Velo- 
city as  a  Function  of  the  Leg  Trans- 
fer Time  for  a  Stride  Length  of  Three 
Feet. 
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Figure  8.  Three  Potential  Leg-Body 
Configurations  for  Slope-Climbing. 
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Figure  7b.  Side-View  of  the  Body-Leg  System  Showing 
Leg  1  (left  front)  In  the  Transfer  Phase 
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What  good  is  o 
Micro-Computer 
if  you  can*  t  moke  ft  work? 


Startup  time  on  micro-computers 
can  be  a  real  problem.  We  know 
that.  That's  why  we've  developed 
The  Mini-Micro-Designer.  The  first 
complete  package  of  hardware, 
software  and  educational  materials. 
All  with  one  purpose:  to  speed 
microprocessor  system  design. 

How?  By  providing  the  only 
microprocessor  test  and  develop- 
ment system  with  solderless 
breadboarding  capabilities.  At  its 
heart:  the  8080A  processor  chip, 
providing  all  signal  functions.  A 


panel  that  monitors  the  address 
and  data  busses  of  the  micro- 
processor and  allows  data  I/O 
with  or  without  an  asynchronous 
terminal.  And  the  Bugbook  V,  E&L's 
innovative  approach  to  self- 
teaching  micro-electronics. 

So  experiment.  Design.  Test. 
Because  now  there's  a  system 
that's  caught  up  with  imagination. 
The  Mini-Micro-Designer  from  E&L 
Instruments.  Available  now  at  your 
local  computer  store.  Suggested 
resale  price  $422.50  (U.S.A.) 


I 


t 

I 

I 
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E&L  INSTRUMENTS,  INC. 

61  First  Street,  Derby,  Conn.  06418 
(203)  735-8774  Telex  No.  96  3536 
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Rich  Man,  Poor  Man,  Merchant,  Physician, 

Teacher,  Lawyer,  Stu^nt,  Musician.... 


1  v 

There's  &HDDM  Floppy  Disk 
System  for  Everyone! 


More  Uses 

People  from  every  walk  of  life  are 
adding  iCOM®  Floppy  Disks  to  their 
microcomputers  for  such  diverse 
tasks  as  payroll,  inventory  control, 
mailing  lists,  game  playing,  record 
keeping,  parts  ordering  .  .  . 

We've  uncovered  some  innovative 
applications,  too:  The  sailboat  architect 
who  puts  equations  and  algorithms  on 
an  iCOM  disk  to  test  his  nautical 
theories ;  the  student  who  has  auto- 
mated a  bowling  alley;  the  iCOM 
dealer  who  designed  an  environmental 
control  system  for  a  university. 

More  Speed 

These  users  have  found  iCOM 
floppies  to  be  much  faster  and  more 
versatile  than  cassette  or  paper  tape. 
WithiCOM, 
programs  can 
be  loaded  in 
seconds;  files 
updated  in 
minutes; 
hundreds  of 
programs  can  i 
be  stored  on    I 
a  single  disk.   I 


More  Models 

iCOM  has  Frugal  Floppies™,  Dual 
Floppies,  Microfloppies™  (using  the 
new  5  Vi "  diskette),  and  other  new 
approaches  to  floppy  disk  systems. 
Each  is  hardware  and  software 
compatible  with  Altair™,  IMSAI,  Poly 
88,  Sol-20  and  other  microcomputers 
using  the  Altair  S-100  bus  format. 


.WW" '" '   ""  ""  '  'r 

More  Software 

Then  there's  iCOM's  famous 
software:  Powerful  field-proven 
FDOS-II  with  macro-assembler,  string- 
oriented  text  editor,  and  file  manager. 
Plus  easy-to-use  compatible  8K  Disk 
BASIC.  Each  with  super  features  such 
as :  named  variable  length  files,  auto- 
file  create,  open  and  close,  multiple 
merge  and  delete  .  .  .  and  more. 


See  iCOM  at  NCC  -  Booth  1415 


More  Backup 

We've  been  building  floppies  for 
microcomputers  for  more  than  3  years. 
Long  before  the  rest.  Thousands  of 
systems  are  operating  perfectly  in  the 
field.  And  we're  part  of  Pertec 
Computer  Corporation,  one  of  the 
largest  manufacturers  of  peripherals, 
microsystems,  data  entry  products 
and  data  processing  systems.  We'll  be 
around  whenever  you  need  us. 

More  Dealers 

Maybe  not  in  quantity,  but  in  quality. 
We've  chosen  our  dealer  network 
carefully  to  assure  you  of  assistance 
every  step  of  the  way.  Our  prices  are 
right.  Our  delivery  is 
fast.  Our  dealers  are 
experienced  and 
knowledgeable. 

Must  Reading 

Our  free  booklet, 
"What  a  Floppy  Disk 
Can  Do  for  You" 
is  must  reading. 
Send  for  yours  today 
or  visit  your  dealer. 

©1977,  Pertec  Computer  Corporation 


,® 


miCROPERIPHEROLS 


a  division  of  Pertec  Computer  Corporation 
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There's  an  iCOM 

for  Everyone 

at  these 

Computer  Stores... 


ARIZONA 

INDIANA 

Byte  Shop 

Data  Group 

Tempe 

Indianapolis 

(602)894-1129 

(317)842-2983 

CALIFORNIA 

KENTUCKY 

Orange  Computer  Ctr. 

Cybertronics 

Costa  Mesa 

Louisville 

(714)646-0221 

(502)499-1551 

Byte  Shop 
Lawndale 

MASSACHUSETTS 

(213)371-2421 

American  Used 

Computer 

Byte  Shop 

Boston 

Mt.  View 

(617)261-1100 

(415)969-5464 

Computer  Mart 

MINNESOTA 

Orange 

Microprogramming 

(714)633-1222 

Burnsville 

Byte  Shop 

(612)894-3510 

Pasadena 

NEW  HAMPSHIRE 

(213)684-3311 

Computer  Mart 

Byte  Shop 

Nashua 

Santa  Barbara 

(603)883-2386 

(805)  966-2638 

NEWJERSEY 

Byte  Shop 
Santa  Clara 

Computer  Mart 
Iselin 

(408)249-4221 

(201)283-0600 

Byte  Shop 
San  Diego 

NEWYORK 

(714)565-8008 

Synchro  Sound 

Hollis 

Byte  Shop 
San  Rafael 

(212)468-7067 

(415)457-9311 

Computer  Mart 

NYC 

(212)686-7923 

Computer  Room 
San  Jose 

(408)  226-8384 

NORTH  CAROLINA 

Byte  Shop 

Digital  Dynamics 

Tarzana 

Charlotte 

(213)343-3919 

(704)374-1527 

Tech-Mart 

PENNSYLVANIA 

Tarzana 

(213)344-0153 

Byte  Shop 

Brymar 

Byte  Shop 

(215)525-7712 

Thousand  Oaks 

(805)  497-9595 

SOUTH  CAROLINA 

Byte  Shop 

Carolina  Computers 

Walnut 

Columbia 

(415)933-6252 

(803)  798-6524 

Byte  Shop 

TEXAS 

Westminster 

Microstore 
Richardson 

(714)894-9131 

COLORADO 

(214)231-1096 

Prime  Radix 

Microtex 

Denver 

Houston 

(303)573-5942 

(713)780-7477 

FLORIDA 

Computer  Terminal 
El  Paso 

Byte  Shop 

(915)542-1638 

Miami 

(305)264-2983 

WISCONSIN 

The  Computer  Store 

Madison  Computer 

Jacksonville 

Madison 

(904)  725-81  58 

(608)255-5552 

ILLINOIS 

CANADA 

Itty  Bitty  Machine 

Computer  Mart 

Evanston 

Toronto 

(312)328-6800 

(416)484-9708 

Numbers  Racket 

Computer  Place 

Champaign 

Toronto 

(217)352-5435 

(416)598-0262 

Champaign  Computer 

Champaign 

(217)359-5883 

length,  terrain  relief,  etc.  Thus,  if  u, 
v,  and  r  are  all  specified,  in  general 
only  one  of  the  desired  strides  can 
be  realized.  The  other  two  will  be 
less  than  the  desired  values.  This 
conflict  is  resolved  in  the  control 
program  for  the  Hexapod  by  defin- 
ing 

t,  =  x/^,  t2  =  A4Vr,  t3  =  Ay/v 

and  then  choosing 

t  =  min  (t„  ts,  t3) 

With  this  rule,  if  t,  =  -r,  then  the 
associated  stride  variable  will  have 
the  desired  value  while  the  other 
two  strides  will  be  shortened. 

Similar  to  that  which  is  evidenced 
in  nature,  in  the  control  programs 
developed  to  date  for  the  experimen- 
tal vehicle,  the  duty  factor  is  allowed 
to  yield  a  constant  leg  transfer  or 
return  a  variance  time,  t«.  That  is, 
with  the  gait  period  equal  to  t,  then 
the  governing  relationship  used  in 
this  work  is 


P  =   (T  -    T„)/T 


m- 


where  tr  is  regarded  as  being 
dependent  of  vehicle  velocity. 

With  the  stride  length,  period,  and 
duty  factor  given,  the  exact  trajec- 
tory of  the  legs  in  the  transfer  phase 
must  be  specified.  Again  noting  the 
event  sequence  diagram  in  Figure 
11,  leg  1  is  in  the  transfer  phase  as 
time  proceeds  around  the  periphery 
of  the  circle  from  i  +  6  to  i.  Figure 
7-b  shows  one  way  that  the  leg 
I  could  be  moved  during  this  phase. 


The  foot  is  placed  so  that  leg  motion 
during  the  support  phase  will  be 
one-half  of  a  longitudinal  stroke 
distance  in  front  of  the  equilibrium 
position.  (The  longitudinal  stroke  is 
the  distance  the  body  moves  for- 
ward when  the  foot  is  on  the 
ground.)  Similarly,  the  foot  is  placed 
one-half  of  a  rotational  stroke 
distance  away  from  the  equilibrium 
position  for  turning  and  one-half  of  a 
lateral  stroke  distance  to  the  side 
for  side-step. 

For  forward  and  sideways  leg  mo- 
tion during  the  transfer  phase,  the 
foot  moves  linearly  with  respect  to 
time  from  liftoff  to  placement.  One 
type  of  vertical  motion  for  the  leg  is 
shown  in  Figure  7b  which  describes 
a  full  sine  trajectory.  If  the  foot  con- 
tacts any  object  above  the  antici- 
pated touch  down  point,  then  the 
trajectory  is  interrupted  and  the  foot 
remains  at  that  point  during  the  sup- 
port phase.  If  there  is  a  hole  in  the 
terrain  at  the  anticipated  touch 
down  point,  then  the  foot  is  in- 
crementally lowered  until  it  con- 
tacts the  terrain. 

While  the  above  strategy  was  used 
for  foot  trajectory  generation  in  the 
simulation  study  for  the  Hexapod, 
some  changes  are  indicated  when 
leg  inertia  is  taken  into  account. 
Discontinuities  in  desired  velocity 
should  be  avoided  when  they  occur 
at  leg  placing  and  leg  lifting.  Such 
improvements  are  presently  being 
implemented. 
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How  does  a  small  business  fully  realize  the  cost- 
effectiveness  of  a  microcomputer?  One  major  con- 
sideration is  the  right  software.  And  the  right  office 
software  is  now  available  at  all  AltairTomputer 
Centers.  It's  the  Altair  Business  System— a  total 
office  management  software  package  for  all  Altair 
8800-based  systems. 

The  Altair  Business  System  brings  accounting, 
word  processing  and  inventory  management  soft- 
ware into  your  office  at  a  surprisingly  low  cost. 

The  accounting  packages  include  a  flexible  general 
ledger  package  that  allows  a  business  to  keep  a 
timely,  detailed  general  ledger  of  all  transactions 
and  provide  up-to-date  financial  reports  for  manage- 
ment. Packages  for  receivables,  payables  and  payroll 
functions  keep  subsidiary  ledgers  current  and  pro- 
duce automatic  invoicing  statements,  check  writing, 
941s,  W-2s  and  other  required  reports.  The  word 
processing  system  is  an  extremely  flexible  text 
editor  that  allows  large  volume  text  material,  such 
as  contracts,  to  be  easily  modified  and  printed.  In 
addition,  documents  can  call  for  inserts  from  other 
files,  making  repetitive  letters  very  easy  to  produce. 
The  inventory  management  system  is  an  extremely 
flexible  data  base  that  allows  complete  inventory 
records  to  be  kept  on  line.  The  package  is  designed 
to  permit  custom  structuring  of  inventory  files  and 
reports. 

Do  something  good  for  your  business.  Contact 
your  local  Altair  Computer  Center  or  the  Altair 
Software  Distribution  Company  directly  for  more 
information  about  the  Altair  Business  System. 


see  next  page  for  a  listing  of  Altair  Computer  Centers 
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rA5DC 

3330  Peachtree  Road,  Suite  343 
Atlanta.  Georgia  30326 

A  subsidiary  of  MITS 


ALTAIR  COMPUTER  CENTERS 

TUCSON,  AZ,  85711 

4941  East  29th  St. 

(602) -748-7363 

BERKELEY,  CA  94710 

1044  University  Ave. 

(415)-845-5300 

SANTA  MONICA,  CA  90401 

820  Broadway 

(213J-451-0713 

"WINDSOR  LOCKS,  CT  06096 

63  South  Main  Street 

(203) -627-0188 

DENVER,  CO  80211 

2839  W.  44th  Ave. 
(303) -458-5444 
ATLANTA,  GA  30305 
3330  Piedmont  Road 
(404)-231-1691 
PARK  RIDGE,  IL  60068 
517  Taicott  Road 
(312)823-2388 

BURLINGTON,   MA  01803 

120  Cambridge  Street 

(617)-272-8770 

ANN  ARBOR,  Ml  48104 

310  East  Washington  Street 

(313)-995-7616 

MADISON  HEIGHTS,  Ml  48071 

505-507  West  11  Mile  St. 

(313)-545-2225 

EAGAN,  MN  55122 

3938  Beau  D'Rue  Drive 

(612)-452-2567 

ST.  LOUIS,  MO  63130 

8123-25  Page  Blvd. 

(314)-427-6116 

DAYTON,  OH  45414 

5252  North  Dixie  Drive 

(513)-274-1149 

TULSA,  OK  74135 

110  The  Annex 

5345  East  Forty  First  St. 

(918)-664-4564 

BEAVERTON,  OR  97005 

8105  SW  Nimbus  Ave. 
(503)644-2314 

LINCOLN,  NB  68503 

611  N.  27th  St.  Suite  9 
(402) -474-2800 

CHARLOTTE,  N.C.  28205 

1808  E.  Independence  Blvd. 
(704) -334-0242 

ALBUQUERQUE,  NM  87110 

3120  San  Mateo  N.E. 
(505)-883-8282,  883-8283 

ALBANY,  NY  12211 

269  Osborne  Road 
(518)-459-6140 

NEW  YORK,  NY  10018 

55  West  39th  Street 
(212)-221-1404 

DALLAS,  TX  75234 

3208  Beltline  Road,  Suite  206 
(2141-241-4088  Metro-263-7638 

HOUSTON,  TX  77036 

5750  Bintliff  Drive 
(713)-780-8981 

RICHMOND,  VA  23230 

4503  West  Broad  St. 
(804) -335-5773 

SPRINGFIELD,  VA  22150 

6605A  Backlick  Road 
(703)-569-1110 

CHARLESTON,  W.VA.  25301 

Municipal  Parking  Building 

Suite  5 

(304) -345-1360 
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3330  Peachtree  Road.  Suite  343 
Atlanta,  Georgia  30326 
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Figure  9.  Ohio  State  University  Hexapod  Control  System 
information  Flow  Block  Diagram. 
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COMPU  TIME 
CT  100 


COMPU/TIME  offers 

A 

Real  Darn  Clever 

Enhancement  to  users  of 

IMSAI/ALTAIR  Microprocessors 


S100  BUS  COMPATIBLE 

TIME  &  CALENDAR 

Microprocessors  need  the  power  that  a  real-time  clock 
can  offer.  Date  and  time  becomes  instantly  available. 
COMPU/TIME  does  not  have  to  be  initialized  every  time 
the  system  is  powered  up.  It  possesses  a  crystal-controlled 
time  base  to  obtain  superior  accuracy  and  has  two  setable 
coincidence  counters.  Time,  date,  and  counters  are  set 
via  software.  COMPUTATIONAL  FUNCTION 
Microprocessors  need  to  be  complimented  by  hardware 
arithmetics  to  free  up  memory  pages  dedicated  to  float- 
ing point  routines  and  mathmatical  software.  COMPU/ 
TIME  provides  a  40  function  calculator  array  so  that 
algebraic,  trigonometric,  basic  arthmetic  problems  can 
be  solved  without  the  need  of  developing  sophisticated 
software.  Buy  It  Your  Way 

COMPU/TIME  CT100  $199  Kit  $245  Assembled 
COMPU  only  C101  $149  Kit  $189  Assembled 
TIME  only  T102      $165  Kit      $205  Assembled 

COMPU/TIME  PC  Board  only  $  80 

ALL  orders  include  Documentation,  parts  lists  &  software  examples 

CAL.  Residents  add  6%  tax. 
Delivery  stock  to  30  days. 

DEALER     INQUIRIES    INVITED. 


BANK  of  AMERICA  or 
MASTERCHARGE  Welcome 


Designed  by 

RDC  Enterprises 

MICRO  Processor  Engineering 

and  Consultants 


Make  checks  payable  to 
COMPU/TIME 
P.O.  Box  417 

Huntington  Beach,  CA  92648 
Call:    (714)  638-2094 
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1,6,  10,  11 


2,  3,  7,  12 


4,  5,  8,  9 


Event  i  =  placing  of  leg  i 
Event  i  +  6  =  lifting  of  leg  i 


Figure  11.  Sequence  of  Events  vs.  Cycle  Time  for  Hex- 
apod  Parallelogram  Gait  (Wave  Gait  with  p  =  2/3.) 
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It  is  expected  that  the  availability  of  a  laboratory  vehi- 
cle will  facilitate  the  attainment  of  a  deeper  understand- 
ing of  many  of  the  problems  which  have  been  discussed 
in  this  article.  Continued  work  with  the  Hexapod  and 
similar  experimental  systems  should  eventually  pro- 
duce the  knowledge  needed  for  the  design  of  special- 
ized legged  vehicles  for  specific  tasks.  Hopefully,  such 
vehicles  will  exhibit  mobility  characteristics  superior  to 
conventional  wheeled  or  tracked  conveyances  for  land 
locomotion  and  will  in  the  future  permit  remote  opera- 
tions in  hazardous  environments  presently  requiring  the 
presence  of  human  workers. 
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FANTASTIC  SOFTWARE 

This  LIBRARY  is  a  complete  do  it  yourself  kit.  Knowledge  of  programming  not  required.  EASY  to  read  and  USE. 
Almost  FREE  Less  Than  $1  /  Program  Complete  [ 


VOLUME  III  ..$39.95 

ADVANCED  BUSINESS 
BILLING 
INVENTORY 
PAYROLL 
VOLUME  IV  ..$9.95 

GENERAL  PURPOSE 


VOLUME  V 

EXPERIMENTER 


.$9.95 


This  library  is  the  most  comprehensive  work  of 
its  kind  to  date.  There  are  other  software  books 
on  the  market  but  they  are  dedicated  to 
computer  games.  The  intention  of  this  work  is 
to  allow  the  average  individual  the  capability  to 
easily  perform  useful  and  productive  tasks  with 
a  computer.  All  of  the  programs  contained 
within  this  Library  have  been  thoroughly  tested 
and  executed  on  several  systems.  Included  with 
each  program  is  a  description  of  the  program,  a 
list  of  potential  users,  instructions  for  execu- 
tion and  possible  limitations  that  may  arise 
when  running  it  on  various  systems.  Listed  in 
the  limitation  section  is  the  amount  of  memory 
that  is  required  to  store  and  execute  the 
program. 

Each  program's  source  code  is  listed  in  full 
detail.  These  source  code  listings  are  not  re- 
duced in  size  but  are  shown  full  size  for 
increased  readability.  Almost  every  program  is 
self  instructing  and  prompts  the  user  with  all 
required  running  data.  Immediately  following 
the  source  code  listing  for  most  of  the  programs 
is  a  sample  executed  run  of  the  program. 
The  entire  Library  is  1100  pages  long,  chocked 
full  of  program  source  code,  instructions,  con- 
versions, memory  requirements,  examples  and 
much  more.  ALL  are  written  in  compatible 
BASIC  executable  in  4K  MITS,  SPHERE,  IMS, 
SWTPC,  PDP,  etc.  BASIC  compilers  available 
for  8080  and  6800  under  $10  elsewhere. 


Available  NOW  !  !  !    at  most  computer  stores 
The  ''HOW -TO-DO  IT"  Books  for  the  "DO- IT"  Person 

Written  in  compatible  BASIC  immediately  executable  in 
ANY  computer  with  at  least  4K,  NO  other  peripherals 
needed. 

See  Our  LiSt  Of  Dealers  Add$1 .50  per  volume  for  postage  and  handling. 

SCIENTIFIC  RESEARCH 

1712-1    FARMINGTON  COURT 

CROFTON  MD  21114 

Phone  Orders  call  (800)638-9194 

Information  and  Maryland  Residents  Call  (301)721-1148 

Personal  checks  -  allow  4  weeks  tor  shipping.  Pricing  subject  to  change  without 
notice.  If  air  mail  shipping  is  desired  add  $3  per  volume  to  price,  Continental  U.S. 
only.  Foreign  orders  add  $8  for  each  volume. 
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Sol  Terminal  Computer 


• 
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To  do  real  work  with  any  computer,  big  or  small,  it  takes 
a  complete  system.  That's  one  of  the  nice  things  about  the 
Sol-20.  It  was  built  from  the  ground-up  as  the  heart  of  three 
fixed  price  computer  systems  with  all  the  peripheral  gear  and 
software  included  to  get  you  up  and  on  the  air. 

Sol  System  I  costs  just  S1649  in  kit  form  or  S2129  fully 
burned  in  and  tested.  Here's  what  you  get:  a  Sol-20  with  the 
SOLOS  personality  module  for  stand  alone  computer  power, 
an  8192  word  memory,  a  12"  TV/video  monitor,  a  cassette 
recorder  with  BASIC  software  tape  and  all  necessary  cables. 

Sol  System  II  has  the  same  equipment  plus  a  larger 


JUNE  1977 


capacity  16,384  word  memory.  It  sells  for  $1883  in  kit  form;  $2283  fully  assembled. 

For  even  more  demanding  tasks,  Sol  System  III  features  Sol-20/SOLOS,  a  32,768  word 
memory,  the  video  monitor,  Helios  II  Disk  Memory  System  and  DISK  BASIC  Diskette.  Price, 
$4237  in  kit  form,  $5037  fully  assembled  and  tested. 

And  remember,  though  we  call  these  small  or  personal  computer  systems,  they  have  more 

power  per  dollar  than  anything  ever 
offered.  They  provide  performance  com- 
parable with  mini-computer  systems  priced 
thousands  of  dollars  more. 

The  Small  Computer 
Catalog  for  the  rest  of  the  real 
computer  system  story. 

Visit  your  local  computer  store  for 
a  copy  of  our  fully  illustrated  22  page  cata- 
log. Or  you  may  write  or  call  us  if  more 
convenient.  Please  address  Processor 
Technology,  Box  G,  6200  Hollis  Street, 
Emeryville,  C  A  94608.  (415)  652-8080. 


The  functional  beauty  of  Sol  Computer  Systems  is 
more  than  skin  deep.  A  look  inside  reveals  a  simple  elegance 
of  design  and  sturdy  construction. 
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See  Sol  here 


ALABAMA 
Birmingham: 
ICP,  Computerland 
(205) 979-0707 

ARIZONA 

Phoenix: 

Byte  Shop  Phoenix 

(602)942-7300 

Tempe: 

Byte  Shop  Tempe 

(602)894-1129 

Tucson: 

Bvte  Shop  Tucson 

(602)327-4579 

CALIFORNIA 
Berkeley: 
The  Bvte  Shop 
(415)845-6366 

Citrus  Heights: 
Byte  Shop 
Computer  Store 
(916)961-2983 

Costa  Mesa: 
Computer  Center 
(714)646-0221 

Fresno: 

Data  Consultants,  Inc. 

(209)431-6461 

Fullerton: 
Bits'N  Bytes 
(714)879-8386 

Lawndale: 
The  Byte  Shop 
(213)371-2421 

Mountain  View: 
The  Bvte  Shop 
(415)969-5464 
Digital  Deli 
(415)961-2828 

Orange: 

The  Computer  Mart 

(714)633-1222 

Palo  Alto: 
The  Byte  Shop 
(415)327-8080 

Pasadena: 
Byte  Shop 
(213)684-3311 

San  Francisco: 

Byte  Shop 

(415)421-8686 

The  Computer  Store 

of  San  Francisco 

(415)431-0640 

San  Jose: 

The  Byte  Shop 

(408)377-4685 

The  Computer  Room 

(408)226-8383 


Indianapolis: 
The  Byte  Shop 
(317)842-2983 
The  Data  Domain 
(317)251-3139 

West  Lafayette: 
The  Data  Domain 
(317)743-3951 

KENTUCKY 

Louisville: 

The  Data  Domain 

(502)456-5242 


San  Rafael: 
The  Byte  Shop 
(415)457-9311 

Santa  Clara: 
The  Byte  Shop 
(408)  249-4221 

Sunnyvale: 
Recreational 
Computer  Centers 
(408)735-7480 

Tarzana: 

Byle  Shop  of  Tarzana 

(213) 343-3919 

Walnut  Creek: 
The  Bvte  Shop 
(415)933-6252 

Westminster: 

Byte  Shop 
(714)894-9131 

COLORADO 

Boulder: 
Byte  Shop 
(303)449-6233 

FLORIDA 
Coral  Gables: 
Sunny  Computer 
Stores 

(305)661-6042 

Leesburg: 

Delta  Electronics 

(904)357-4244 

Miami: 

Byte  Shop  of  Miami 

(303)  264-2983 

Tampa: 

Microcomputer 
Systems,  Inc. 
(813)879-4301 

GEORGIA 

Atlanta: 

Atlanta  Computer  Marl 

(404)455-0647 

ILLINOIS 

Champaign: 

The  Numbers  Racket 

(217)352-5435 

Evanston: 

itty  bitty  machine  co. 

(312)328-6800 

Kankakee: 
Reeves 

Communications 
(815)937-4516 

Lombard: 

itty  bitty  machine  CO. 

(312)620-5808 

INDIANA 
Bloomington: 
The  Data  Domain 
(812)334-3607 


MICHIGAN 

Ann  Arbor: 

The  Computer  Store 

of  Ann  Arbor 

(313)995-7616 

Royal  Oak: 
Computer  Mart 
of  Royal  Oak 
(313)576-0900 

Troy: 

General  Computer 

Store 

(313) 362-0022 

NEW  JERSEY 
Hoboken: 

Hoboken  Computer 
Works 
(201)420-1644 

lselin: 

The  Computer  Mart 
of  New  Jersey 
(201)  283-0600 

NEW  YORK 
East  Meadow,  L.I.: 
The  Computer  Marl 
of  Long  Island 
(516)794-0510 

Hollis: 

Synchro  Sound 

Enterprises 

(212)359-1489 

Middle  Island: 

The  Computer  Shoppe 

(516)732-3086 

New  York: 

Audio  Design 

Electronics 

(212)226-2038 

The  Computer  Mart 

of  New  York 

(212)686-7923 

White  Plains: 

The  Computer  Corner 

(914) 949-3282 

OHIO 
Columbia: 
Cybershop 
(614)239-8081 

OKLAHOMA 
Oklahoma  City: 
High  Technology 
(405)842-2021 

OREGON 
Beaverton: 
Byte  Shop 
Computer  Store 
(503)644-2686 


Eugene: 

The  Real  Oregon 

Computer  Co. 

(503)484-1040 

Portland: 

Byle  Shop 
Computer  Store 
(503) 223-3496 

RHODE  ISLAND 

Warwick: 

Computer  Power,  Inc. 

(401)738-4477 

SOUTH  CAROLINA 
Columbia: 

Byte  Shop 
(803)771-7824 

TENNESSEE 
Kingsport: 
Microproducts  & 
Systems 
(615)245-8081 

TEXAS 
Houston: 

Byte  Shop 
(713)977-0664 

Computertex 
(713)526-3456 
Interactive  Computers 
(713)772-5257 

Richardson: 
The  Micro  Store 
(214)231-1096 

VIRGINIA 
McLean: 
The  Computer 
Systems  Store 
(301)460-3634 

Reston: 

Media  Reactions,  Inc. 

(703)471-9330 

WASHINGTON 
Bellevue: 
Byte  Shop 
Computer  Store 
(206)746-0651 

Seattle: 
The  Retail 
Computer  Store 
(206)524-4101 

WISCONSIN 

Milwaukee: 
The  Milwaukee 
Computer  Store 
(414) 259-9140 


CANADA 
Ottawa,  Ontario: 
Trintronics 
(613)236-7767 

Toronto,  Ontario: 

Firsi  Canadian 

Computer  Store,  Ltd. 

(416)482-8080 

The  Computer  Place 

(416)598-0262 

Vancouver,  B.C.: 
Pacific  Computer  Store 
(604)438-3282 
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PROGRAM  TO  MAKE 
HEXAPODWALK 

DIMENSION  IBUF1(256),BUF(48), 
6US(3),ISW(6),IWAITS(6),TLIFT(6),TPLACE(6) 
6,XD(3) 

REALL1,L2,L3,L4,L5 

INTEGER. 4  ITIM.IT0 

COMMON  /BLANK/BETA,ALAM,SPEED, 

SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCRV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON /DAT A/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6THUM,TH2UM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON  /SINCOS/CP,SP,CT1,CT2,ST1, 

ST2.ATL5L1, 
6SQL1  ,SQL2,SQL5.RTL1  L5 

COMMON  /FAST/ID,U1(18),U2(18), 

SLOPE(18),DT(6), 
6TOLD(6),DELT,SCALU(18),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 

ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 
6(BUF(31),TH2UP) 

ASIN(X)  =  ATAN2(X,SQRT(1.-X..2H 

CALL  ASSIGN  (2,'LEG.DAT',0,'RDO') 

DEFINE  FILE  2(1,256,11, 111) 

READ  (2'1, ERR  =120)IBUF1 

GO  TO  125 
120  PAUSE  'READ  ERROR' 

125  DECODE  (512,50,IBUF1)BUF 

50  FORMAT(8(6F10.4,4X)) 

WRITE  (5,60)BUF 

L1  =  BUF(32) 

L2=BUF(33) 

L3=BUF(34) 

L4=BUF(35) 

L5=BUF(36) 

TOLER=BUF(37) 

SQL1  =  L1..2 

SQL2=L2.-2 

SQL5=L5..2 

RTL1L5  =  2..L2.SQRT(SQL1  +  SQL5) 

ATL5L1=ATAN2(L5,L1) 

CALL  LOCK 

CALLIPOKE("177546,"100) 

IF  (IQSET(9).NE.0)STOP  'QUEUE 

ELEMENT  ERROR' 

PAUSE  'CLOCK  PERIOD  IN  TICKS-12 

FORMAT' 

READ  (5,57)ID 

WRITE  (5,57)ID 
57  FORMAT  (12) 

PAUSE  'SPEED  CORRECTION  FACTOR 

FOR  LAST  LOOP' 

READ  (5,50)SPGAIN 

WRITE  (5,60)SPGAIN 

DELT=ID. 

DELT=DELT760..SPGAIN 
C CLEAR  ALL  DAC  CHANNELS 

D07  J  =  1,18 

U(J)  =  0. 
7  CONTINUE 

60  FORMAT  (1X.6F10.5) 

61  WRITE  (5,10) 

10  FORMAT(1X,7HLAMBDA  =  ) 

READ  (5,50)ALAM 

WRITE  (5,60)ALAM 

WRITE  (5,20) 
20  FORMAT  (1X,6HSPEED  =  ) 

READ(5,50)SPEED 

WRITE  (5,60)SPEED 

DO  30  J  =  1,3 

VELG(J)=BUF(4  +  J) 

POSG(J)=BUF(7+J) 

SCAIN(J)=BUF(26+J) 

SCAV(J)=BUF(20+J) 

SCAV(j  +  3)=BUF(23  +  J) 
30  CONTINUE 

D0  32J=1,3 

REFTH(J)  =  0. 

REFDTH(J)  =  0. 

32  CONTINUE 
D0  33K=1,6 
SCALE(K)=SCAV(K) 

33  CONTINUE 
DO  34  K=  7,36 
SCALE(K)  =  SCALE(K-6) 

34  CONTINUE 
D0  35K=1,3 
SCALU(K)  =  SCAIN(K) 

35  CONTINUE 
D0  36K  =  4,18 
SCALU(K)  =  SCALU(K-3) 
CONTINUE 
CALL  SSDAC(U, 18,0,1 7.SCALU) 


36 


45 


46 
70 


80 

c 


RESET  ALL  LEGS  TO  THE  STARTING 
POSITION 

PAUSE  'BEGIN  INmMJSEBCERCuie1' 

D0  46LEGNO=1,6 

CALLSSADC(XS,6,(LEGNO-1).6, 

LEGN0.6-1,SCAV) 

CALL  SERVO  (US.lERR) 

CALLSSDAC(US,3,(LEGNO-1).3, 

LEGN0.3-1.SCAIN) 

IF(IERR.NE.1)GOT0  45 

CONTINUE 

IF(SPEED(70,70,80 

SGNU=  -1. 

GO  TO  90 

SGNU=1. 
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FLIP  OVER  OUR  FLOPPY 


Only  $750  from  Peripheral  Vision. 


Peripheral  Vision  is  a  brand-new  company  that's  dedi- 
cated to  selling  reasonably  priced  peripherals  for  various 
manufacturers'  CPU's. 

We  think  you'll  flip  over  our  first  product. 

It's  a  full-size  floppy  disk  for  the  Altair-lmsai  plug-in 
compatible  S-100  BUS.  And  it's  available  for  as  low  as  $750. 

Here  are  the  features: 

•  1  interface  card  supports  4  drives 

•  Stores  over  300,000  bytes  per  floppy 

•  Bootstrap  EPROM  included — no  more  toggling  or 
paper  tape 

•  Completely  S-100  plug-in  compatible 

•  Interface  cabling  included 

•  Drive  is  from  Innovex  (the  originator  of  the  floppy 
concept) — assembled  and  tested 

•  Interface  card  design  is  licensed  from  Dr.  Kenneth 
Welles  and  the  Digital  Group 

•  Disk  operating  system  with  file  management  system 
included  on  floppy 

•  Cabinet  and  power  supply  optional 


Now,  a  little  more  about  our  company. 

Peripheral  Vision  may  be  brand-new,  but  we  have  some 
old-fashioned  ideas  about  how  to  run  our  business. 

We  know  there  are  serious  incompatibilities  among  the 
different  manufacturers'  peripherals  and  CPU's.  We  want  to 
get  them  together.  And,  we  want  to  bring  significant  new 
products  to  market — products  consisting  of  everything  from 
adaptation  instructions/kits  for  hardware  and  software  to 
major  new  products. 

It's  a  tall  order,  but  we  feel  we're  up  to  the  task. 
Peripheral  Vision  has  already  obtained  a  license  from 
The  Digital  Group  to  adapt  versions  of  some  of  their  prod- 
ucts to  the  S-100  BUS.  And  we're  working  on  getting  more 
from  other  companies. 

Most  important  to  our  customers,  Peripheral  Vision  is 
committed  to  helping  you  get  along  with  your  computer. 
We'll  do  all  we  can  to  make  it  easy. 

Write  us  now  for  all  the  information  on  our  company, 
our  philosophy  and  our  exciting  line  of  products.  And  be 
prepared  to  flip  over  all  of  it. 


Prices: 

Interface  card  kit  and 
assembled  and  tested  drive 

Power  supply— +24V  at  2A 

Cabinet — Optima,  blue 
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Kit  Assm. 

$750  $850 
45  65 

—  85 


P.O.  Box  6267 /Denver.  Colorado  80206/(303)  733-1678 

Send  me  the  works,  and  I  just  might  flip  over  it! 

Name 


Address. 


City/State/Zip. 
CIRCLE  INQUIRY  NO.  52 
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The  Intelligent  Video  Interface 


The  MERLIN  Kit  with  manual  is$269. 

MERLIN  assembled  &  tested  is  $349. 

Order  yours  today. 

MC  and  BAC  accepted 


If  you  are  still  not 

convinced  that  MERLIN  is  the  best  buy 

in  Video  Interfaces/Monitors 

see  one  at  your  local  computer 

store  or  write  for  more  info. 


MiniTerm  Associates,  inc. 


Box  268,  Bedford,  MA  01730  (617)  648-1200 
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C  CALCULATETHELIMITOFTHE 

FORWARD  STROKE  AND  MOVE  LEG 
C  1TOTHATPOSITIONTOGETANIDEA 

OFTHETRANSFERTIME  C 

C c 

D  PAUSE 'CALCULATE  LIMITOF 

FORWARD  STROKE'  C 

90  XD(1)=ALAM/2. 

XD(2)=L1  +  L4  225 

XD(3)=L2+L5 

CALLCOORD(XD) 

PSILIM=REFTH(3) 

TH1LIM  =  REFTH(1) 

TH2LIM=REFTH(2) 
D  WRITE  (5,60)TH1LIM,TH2LIM,PSILIM 

CTH1L  =  COS(TH1LIM) 

STH1L  =  SIN(TH1LIM) 

CTH2L=COS(TH2LIM) 

STH2L  =  SIN(TH2LIM)  210 

STHSL  =  SIN(TH1LIM  +  TH2LIM) 
C C... 

c  c 

D  PAUSE 'TRANSFER  TIME' 

D  READ(5,50)TR  C 

56  FORMAT(H) 

c  c.... 

c ••... 1000 

c 

C  MOVEALLLEGSTOPOINTSJUST  1240 

BEFORETOUCHDOWNOF 
C  LEG  1 1N  THE  LOCOMOTION  CYCLE- 

LEGS  TO  BE  LIFTED  IN  THE  AIR 
C  ARE  ALL  MOVED  TO  END  OF  TRANSFER 

PHASE  POSITION  12556 

C 

3867  TOT  =  TR  +  ALAM/SPEED 

BETA=(TOT-TR)/TOT 

TPLACE(1)  =  0. 

TPLACE(3)=BETA 

TPLACE(5)  =  2.  .BETA-1. 

TPLACE(2)  =  TPLACE(1)+0.5  2110 

TPLACE(4)  =  TPLACE(3)  +  0.5 

TPLACE(6)  =  TPLACE(5)  +  0.5  2120 

D0  222J  =  1,6 

TLIST(J)  =  TPLACE(J)+BETA  C 

222  CONTINUE  C 
D0  223J  =  1,6 

IF(TPLACE(J).LT.1.)G0T0224  C 

TPLACE(J)  =  TPLACE(J)-1 . 

224  TPLACE(J)  =  TPLACE(J).TOT  C 

IF  (TUST(J).LT.I  .)GO  TO  2225 

TLIST(J)  =  TLIFT(J)-1.  C... 

2225  TLIFT(J)  =  TLIFT(J).TOT  2000 

223  CONTINUE 

D  PAUSE 'TRANSFERTIME' 

D  WRITE  (5,60)TR  2240 

D  PAUSE'LEGPLACEMENTTIMES' 

D  WRITE  (5,60)TPLACE 

D  PAUSE 'LEG  LIFTOFFTIMES' 

D  WRITE  (5,60)TLI  FT 

D  PAUSE 'BETA' 

D  WRITE  (5,60)BETA 

D  PAUSE 'CONTINUE' 

456  T  =  0. 

D0243J  =  1,3 

REFDTH(J)  =  0.  12557 

243  CONTINUE 

DO  320  LEGNO  =  2,6 

IWAITS(LEGNO)  =  0 

IF(TPLACE(LEGNO).GT.TLIFT(LEGNO))  3100 

GO  TO  340 

ISW(LEGNO)  =  2  3120 

IWAITS(LEGNO)=1 

GOTO320  1001 

340  ISW(LEGNO)=1 

TPLACE(LEGNO)  =  TPLACE(LEGNO)-TOT 
320  CONTINUE  1011 

REFTH(1)  =  TH1UP 

REFTH(2)  =  TH2UP 

REFTH(3)=PSILIM  C 

LEGNO=1  C 

106  CALLSSADC(XS,6,0,5,SCAV) 

CALLSERVO(US,IERR)  C 

CALLSSDAC(US,3,0,2,SCAIN)  C 

IF(IERR.NE.1)GOTO106  3000 

ISW(1)=1 
350  DO  360  LEGNO  =  2,6  4240 

IF(ISW(LEGNO).EQ.1)GOT0  355 

REFTH(1)  =  TH1UP 

REFTH(2)  =  TH2UP 

REFTH(3)=PSILIM 
375  DO  12555  J  =  1,3 

REFA(LEGNO,J)=  REFTH(J) 

REFR{LEGNO,J)  =  0.  12558 

12555  CONTINUE 

3755  CALLSSADC(XS,6,(LEGNO-1).6, 

LEGNO. 6-1  ,SCAV) 

CALL  SERVO  (US.IERR)  5240 

CALLSSDAC(US,3,(LEGNO-1).3, 

LEGN0.3-1.SCAIN) 

IF(IERR.NE.1)GOT03755  D 

360  CONTINUE 

GO  TO  385 
355  XD(1)  =  ALAM/2.-SPEED.(T-TPLACE 

(LEGNO)) 

XD(2)=L1  +  L4 

XD(3)=L2+L5 

CALLCOORD(XD) 

GO  TO  375 
385  T  =  0. 

ISW(1)=1 

C 

C  INITIALISEALLSWITCHESBEFORE 

COMMENCING  LOCOMOTION  CYCLE 
C 

DO  102  LEGNO  =1,6 

IMINT(LEGNO)  =  0 
102  CONTINUE 

CALLTRAJfTOT) 
D  PAUSE 'BEGIN  LOCOMOTION  CYCLE' 
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CALLGTIM(ITO) 

CALLCVTTIM(IT0,IHR0,IMIN0,ISEC0, 

ITIC0) 

START  OF  LOCOMOTION  CYCLE  AND*  " 
CONTROL  LOOP 

CALLFILTER(ID) 

CALL  SSADC(X,36,0,35,SCALE) 

CALLGTIM(ITIM) 

CALLCVTTIM(ITIM,IHRS,IMIN,ISEC,ITIC) 

DEL=ITIC-ITIC0 

T  =  60.(IMIN-IMIN0)  +  ISEC-ISEC0 

T  =  T+ DEL/60. 

DO210LEGNO=1,6 

IF(ISW(LEGNO).EQ.1)GOTO1000 

IF  (ISW(LEGNO).EQ.2)GO  TO  2000 

I F  (ISW(LEG  NO).  EQ.0)GO  TO  3000 

CONTINUE 

GO  TO  225 

THE  LEG  IS  ON  THE  GROUND-"" 
CALCULATE  THE  REFERENCE 
TRAJECTORY  AND  THE  DESIRED 
INPUTS  AND  RETURN 

DO  1240  J  =7,6"" 

XS(J)=X((LEGNO-1).6  +  J) 

CONTINUE 

CALL  FASREF(TPLACE,TOT) 

D012556J=1,3 

REFA(LEGNO,J)=  REFTH(J) 

REFR(LEGNO,J)=  REFDTH(J) 

CONTINUE 

CALLSERVO(US.IERR) 

IFfT.LT.TLIFT(LEGNO))  GO  TO  21 10 

ISW(LEGNO)=2 

IMINT(LEGNO)=0 

TLIFT(LEGNO)  =  T  +  TOT 

TPLACE(LEGNO)  =  T+TR 

DO2120J  =  1,3 

U((LEGNO-1)-3  +  J)=US(J) 

CONTINUE 

GO  TO  210 

THE  LEG  IS  INTHETRANSFER  PHASE'-" 

CALCULATE THE 

DESIRED  INPUTS  AND  RETURN-SET  A 

SWITCH  IFTRANSFER  PHASE 

IS  OVERTOO  SOON  AND  LEG  MUST 

WAITINTHEAIR 

IF(IWAITS(LEGNO).EQ.1)GdTO100"" 

DO2240J  =  1,6 

XS(J)=X((LEGNO-1).6+J) 

CONTINUE 

REFDTH(1)  =  0. 

REFDTH(2)  =  0. 

REFDTH(3)=0. 

REFTH(1)  =  TH1UP 

REFTH(2)=TH2UP 

REFTH(3)=PSILIM 

D012557J  =  1,3 

REFA(LEGNO.J)  =  REFTH(J) 

REFRjLEGNO.J  =0. 

CONTINUE 

CALLSERVO(US.IERR) 

IMINT(LEGNO)=  IMINT(LEGNO)+1 

IF(IERR.EQ.1)GOTO1001 

DO3120J  =  1,3 

U((LEGNO-1)-3  +  J)=US(J) 

CONTINUE 

GOTO  210 

IF(T.GT.TPLACE(LEGNO))GOTO1011 

IWAITS(LEGNO)=1 

GOTO210 

ISW(LEGNO)=0 

IWAITS(LEGNO)=0 

GO  TO  3100 

BEGIN  TO  SET  TH  E  LEG  DOWN  AND 

PREPARETO 

COMMENCETHE  DUTY  CYCLE 

DO4240J  =  1,6 

XS(J)  =  ((LEGNO-1).6  +  J) 

CONTINUE 

REFTH(1)  =  TH1LIM 

REFTH(2)  =  TH2LIM 

REFTH(3)=PSILIM 

D012558J  =  1,3 

REFR(LEGNO,J)=0. 

REFA(LEGNO,J)=  REFTH(J) 

CONTINUE 

CALLSERVO(US.IERR) 

DO  5240  J  =  1,3 

U((LEGNO-1)-3+J)=US{J) 

CONTINUE 

ISW(LEGNO)  =  1 

IF(LEGNO.NE.1)GOTO210 

WRITE  (5,60)T 

GO  TO  225 

STOP 

END 

SUBROUTINE  SERVO(US.IERR) 

REALL1,L2,L3,L4,L5 

DIMENSION  BUF(48),US(3) 

COMMON  /BLANK/BETA,ALAM,SPEED, 

SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCAV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON /DAT A/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6TH1LIM,TH2LIM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON /SINCOS/CP,SP,CT1,CT2,ST1, 

ST2.ATL5L1, 
6SQL1  ,SQL2,SQL5,RTL1  L5 

COMMON /FAST/ID,U1(18),U2(18), 
SLOPE(18).DT(6). 


Microcomputer 

Quay  80AI 

does  much  more 

with  the  Z-80. 


©uau 


This  dynamite  new  microcomputer 
system  in  a  kit  moves  data  like  nothing 
else  on  the  marker.  Run  ir  alone  or 
plug  ir  into  an  5100  bus  Altair/IMSAI. 
For  solo  performance,  all  you  need  is 
•an  unregulated  power  supply  and  an 
I/O  device.  Plugged  in,  Quay  80AI  is  a 
CPU  ROM  5IO,  and  RAM  board-run 
any  5100  compatible  device.  BUT 
MORE  THAN  THAT.  Quay  SOAI's  Z-80 
CPU  opens  challenging  new  areas  of 
personal  computing. 

Features 

D  5100  bus  compatible.  Plugs  in  one  slot  of 
your  Alfair  or  IMSAI. 

D  Z-80  w/2.5  MHz  clock. 

D  1  K  static  RAM. 

D  512  byte  (ROM)  monitor.  Comes  up 
running.  Inspect,  alter,  dump,  and  load 
memory;  ser  breakpoint;  jump  to  user 
program.  Handles  serial  I/O  or  keyboard 
input,  induding  setting  baud  rare. 

a  4  UVEPROM  (2708)  sockets. 

D  Serial  I/O.  RS-232  and  20  mo  interface. 

D  Parallel  keyboard  input.  Accepts  stan- 
dard ASCII  keyboard. 

D  UVEPROM  programmer.  Program  2708 
type  UVEPROMs. 

D  2  phase  clock  and  sync.  Run  51 00  com- 
patible peripherals. 

D  1 58  instructions.  All  78  3080  instructions 
plus  80  new  powerful  instructions. 

Q  On  board  voltage  regulators. 

Quay  80AI  in  a  kit  is  $450;  factory  as- 
sembled, $600.  Send  for  complete 
details.  Or  for  fast  action  call  201- 
681-8700. 

Masterchorge  and  BankAmericard  accepted.  COO  with 
1/3  deposit.  NJ.  residents  add  5%  soles  rax.  Price  does 
not  include  shipping  and  handling. 

Dealer  inquiries  invited. 


P.O.  Box  386,  Freehold,  NJ.  07728 
Phone:  201-681-8700 
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HEXAPOD  PROGRAM  (Cont.) 

6TOLD(6),DELT,SCALU(1B),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 
ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 

6(BUF(31),TH2UP) 
10  CONTINUE 

DO  20  1=1,3 

IF(US(I).GT.9.5)US(I)  =  9.5 

IF(US(l).LT.-9.5)US(l)  =  -9.5 
20  CONTINUE 

IF  (ERR.GT.TOLER)RETURN 

IERR=1 

US(1)=0. 

US(2)  =  0. 

US(3)  =  0. 

DO  40  J  =  1 ,3 
40  CONTINUE 

RETURN 

END 

SUBROUTINE  REF(TPLACE) 

REAL  L1,L2,L3,L4,L5 

DIMENSION  BUF(48),US(3),TPLACE(6) 

COMMON  /BLANK/BETA,ALAM,SPEED, 

SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCAV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON  /DATA/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6TH1LIM,TH2LIM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON  /SINCOS/CP,SP,CT1  ,CT2,ST1 , 

ST2.ATL5L1, 
6SQL1,SQL2,SQL5,RTL1L5 

COMMON  /FAST/ID,U1(18),U2(18), 

SLOPE(18),DT(6), 
6TOLD(6),DELT,SCALU(18),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 

ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 
6(BUF(31),TH2UP) 

DX  =  -SPEED 

DY  =  0. 

DZ  =  0. 

Y=L1  +  L4 

Z=L2+L5 

X1  =  ALAM/2.-SPEED.(T-TPLACE(LEGNO» 

US(1)=X1 

US(2)  =  Y 

US(3)  =  Z 

CALL  COORD(US) 

TH  =  REFTH(1)+REFTH(2) 

STH  =  SIN(TH) 

CTH  =  COS(TH) 

CT1=COS(REFTH(1)) 

ST1=SIN(REFTH(1)) 

TN1  =  L1  .CT1  +  L2.STH  +  L5-ST1 

D1  =  L4  +  TN1 

D2=L2.(L1-CT2-L5.ST2) 

A11  =  SP/D1 

A21  =(L2-STH.CP/D2+  L3-SP*STH/ 

D1/D2) 

A31=CP.TN1/D2+L3.SP.TN1/D1/D2 

A12=CP/D1 

A22=L2.SP.STH/D2+L2.L3-CP.STH/ 

D1/D2 

A32=SP.TN1/D2-L3-CP.TN1/D1/D2 

A13  =  0. 

A23  =  -L2-CTH/D2 

A33=  (-L1 -ST1  +  L2-CTH  +  L5.CT1J/D2 

REFDTH(1)=A21.DX  +  A22.DY  +  A23-DZ 

REFDTH(2)  =  A31  -DX  +  A32-DY  +  A33.  DZ 

REFDTH(3)  =  -(A11-DX+A12.DY+A13.DZ 

RETURN 

END 

SUBROUTINE  COORD(XD) 

REAL  L1,L2,L3,L4,L5 

DIMENSION  BUF(48),US(3),XD(3) 

COMMON  /BLANK/BETA,ALAM,SPEED, 


20 
10 


40 
30 


SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCAV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON /DAT A/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6TH1LIM,TH2LIM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON /SINCOS/CP,SP,CT1,CT2,ST1, 

ST2.ATL5L1, 
6SQL1,SQL2,SQL5,RTL1L5 

COMMON  /FAST/ID,U1(18),U2(18), 

SLOPE(18),DT(6), 
6TOLD(6),DELT,SCALU(18),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 

ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 
6(BUF(31),TH2UP) 

ASIN(X)  =  ATAN2(X,SQRT(1  .-X.  .2)) 

X1=XD(1) 

Y=XD(2) 

Z  =  XD(3) 

PSI  =  ASIN(L3/SQRT(Y.  .2+  X1  •  .2))  + 

ATAN2(X1,Y) 

CP=SIN(PSI) 

SP  =  COS(PSI) 

T1  =  ((Y-L4.SP+L3.CP)/SP)..2  +  Z..2- 

SQL1-SQL2-SQL5 

TH2=ASIN(T1/RTL1L5)-ATL5L1 

CT2  =  COS(TH2) 

ST2=SIN(TH2) 

T1  =  L5+L2-CT2 

T2=L1  +  L2.ST2 

TH1  =  ASIN(Z/(SQRT(T1  •  .2  +  T2.  -2)))  + 

ATAN2(T1,T2) 

REFTH(1)  =  TH2 

REFTH(2)  =  TH1 

REFTH(3)=PSI 

RETURN 

END 

SUBROUTINE  FILTER(ID) 

INTEGER. 2  AREA(4) 

REALL1,L2,L3,L4,L5 

EXTERNAL  FILTER 

DIMENSION  BUF(48) 

COMMON  /BLANK/BETA,ALAM,SPEED, 

SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCAV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON /DAT A/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6TH1LIM,TH2LIM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON  /SINCOS/CP,SP,CT1,CT2,ST1, 

ST2.ATL5L1, 
6SQL1  ,SQL2,SQL5,RTL1  L5 

COMMON  /FAST/ID,U1(18),U2(18), 

SLOPE(18),DT(6), 
6TOLD(6),DELT,SCALU(18),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 

ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 
6(BUF(31),TH2UP) 

DO  10  J  =  1,6 

DO  20  K=1,3 

REFA(J,K)=REFA(J,K)+DELT.REFR(J,K) 

CONTINUE 

CONTINUE 

CALL  SSAD(X,36,0,35,SCALE) 

DO  30  J  =  1,6 

DO  40  I  =  1,3 

M  =  (J-1).3+I 

N  =  (J-1).6+I 

U(M)  =  POSG(l).(REFA(J,l)-X(N) 
6+  VELG(I).(REFR'(J,I)-X(N  +  3)) 

CONTINUE 
CONTINUE 
CALL  SSDAC(U,18,0,17,SCALU) 


CALL  ITIMER(0,0,0,ID,AREA,ID,FILTER) 

RETURN 

END 

SUBROUTINE  TRAJ(TOT) 

REAL  L1,L2,L3,L4,L5 

DIMENSION  BUF(48),US(3),TPLACE(6) 

COMMON  /BLANK/BETA.ALAM, SPEED, 

SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCAV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON  /DATA/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6TH1LIM,TH2LIM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON /SINCOS/CP,SP,CT1,CT2,ST1, 

ST2.ATL5L1, 
6SQL1  ,SQL2,SQL5,RTL1  L5 

COMMON  /FAST/ID, U1(18),U2(18), 

SLOPE(18),DT(6), 
6TOLD(6),DELT,SCALU(18),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 

ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 
6(BUF(31),TH2UP) 

LEGNO=1 

T=0. 

TPLACE(1)  =  0. 

TON  =  TOT-TR 

TINC  =  TON/500. 

DO  100  1=1,500 

CALL  REF(TPLACE) 

DO  200  J  =  71,3 

RATE(J,I)=REFDTH(J) 

ANGLE(J,I)=REFTH(J) 
200  CONTINUE 

T=T+TINC 
100  CONTINUE 

60  FORMAT  (1X,F12.4,3X,F12,4) 

300  CONTINUE 

T  =  0. 

RETURN 

END 

SUBROUTINE  FASRED(TPLACEJOT) 

REAL  L1,L2,L3,L4,L5 

DIMENSION  BUF(48),US(3),TPLACE(6) 

COMMON  /BLANK/BETA,ALAM,SPEED, 

SGNU,VELG(3),POSG(3),AMP,RANGE, 
6POLE,REFDTH(3),REFTH(3),T,SCAV(6), 
SCAIN(3),TH1UP,TH2UP 

COMMON  /DATA/X(36),U(18),TR,PSILIM, 

IMINT(6), 
6TH1LIM,TH2LIM,L1,L2,L3,L4,L5,LEGNO, 
XS(6),TOLER 

COMMON  /SINCOS/CP,SP,CT1,CT2,ST1, 

ST2.ATL5L1, 
6SQL1,SQL2,SQL5,RTL1L5 

COMMON  /FAST/ID,U1(18),U2(18), 

SLOPE(18),DT(6), 
6TOLD(6),DELT,SCALU(18),SCALE(36), 
REFA(6,3),REFR(6,3) 

EQUIVALENCE  (BUF(1),BETA),(BUF(2), 

ALAM),(BUF(3),SPEED), 
6(BUF(4),SGNU),(BUF(11),AMP),(BUF(12), 
RANGE), 

6(BUF(13),POLE),(BUF(20),T),(BUF(30), 
TH1UP), 
6(BUF(31),TH2UP) 

TON  =  T-TPLACE(LEGNO) 

TINC  =  (TOT-TR)/500. 

IAD  =  TON/TINC 

IF(IAD.GT.500)IAD  =  500 

DELTA  =  TON-TINCIAD 

DO  100  J  =  ,3 

REFTH(J)  =  ANGLE(J,I  AD)  +  DELTA. 

(ANGLE(J,IAD+1)- 
6ANGLE(J,IAD))/TINC 

REFDTH(J)=  RATE(J,IAD)+  DELTA. 

(RATE(J,IAD+1) 
6-RATE(J,IAD))/TINC 
100  CONTINUE 

RETURN 

END 
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address  circuitry: 


Altair  Computer  Centers  offer  you  direct  access  to  the  complete  line  of  Altair  microcomputer  products. 
For  demonstrations,  information  or  service,  visit  the  experts  at  your  local  Altair  Computer  Center  today.  They're 
located  at  these  addresses: 


ALTAIR  COMPUTER  CENTER 
4941  East  29th  St. 
TUCSON,  AZ  85711 
(602)748-7363 

COMPUTER  KITS  (S.F.  area) 
1044  University  Ave. 
BERKELEY,  CA  94710 

(415)-845-5300 

THE  COMPUTER  STORE 
(Arrowhead  Computer  Co.) 

820  Broadway 

SANTA  MONICA,  CA  90401 
(213J-451-0713 

THE  COMPUTER  STORE.   INC. 

(Hartford  area ) 

63  South  Main  Street 

WINDSOR  LOCKS,  CT  06096 

(203)-627-0188 

GATEWAY  ELECTRONICS.    INC. 
OF  COLORADO 
2839  W.  44th  Ave. 
DENVER,  CO  80211 

(303)  -458-5444 

THE  COMPUTER  SYSTEMCENTER 
3330  Piedmont  Road 
ATLANTA,  GA  30305 

(404J-231-1691 

CHICAGO  COMPUTER  STORE 
517  Talcott  Rd. 
PARK  RIDGE,  IL  60068 
(312) -823-2388 


THE  COMPUTER  STORE.    INC. 
120  Cambridge  St. 
BURLINGTON,  MA  01803 
(617)272-8770 

THE  COMPUTER  STORE 

OF  ANN  ARBOR 

310  East  Washington  Street 

ANN  ARBOR,  Ml  48104 

(313)-995-7616 

COMPUTER  STORE  OF  DETROIT 
505-507  West  11  Mile  St. 
MADISON  HEIGHTS,  Ml  48071 
(3131-545-2225 

THE  COMPUTER   ROOM 
3938  Beau  D'Rue  Drive 
EAGAN,  MN  55122 
(612)452-2567 

GATEWAY  ELECTRONICS,   INC. 
8123-25  Page  Blvd. 
ST.  LOUIS,  MO  63130 

(314J-427-6116 

ALTAIR  COMPUTER  CENTER 
5252  North  Dixie  Drive 
DAYTON,  OH  45414 

(5131-274-1149 

ALTAIR  COMPUTER  CENTER 

1 10  The  Annex 

5345  East  Forty  First  St. 

TULSA,  OK  74135 

(918)-664-4564 


ALTAIR  COMPUTER  CENTER 
8105  SW  Nimbus  Ave. 
BEAVERTON,  OR  97005 

(503) -644-2314 

ALTAIR  COMPUTER  CENTER 
611  N.  27th  St.  Suite  9 
LINCOLN,  NB  68503 

(402)-474-2800 

COMPUTER  STORES 
OF  CAROLINA,   INC. 
1808  E.  Independence  Blvd. 
CHARLOTTE,   N.C.  28205 
(704) -334-0242 

COMPUTER  SHACK 
3120  San  Mateo  N.E. 
ALBUQUERQUE,   NM  87110 
(5051-883-8282.   883-8283 

THE  COMPUTER  STORE 
269  Obsorne  Rd. 
ALBANY,   NY  12211 
(5181-459-6140 

THE  COMPUTER  STORE 

OF  NEW  YORK 

55  West  39th  St. 

NEW  YORK,  NY  10018 

(212)-221-1404 

ALTAIR  COMPUTER  CENTER 

3208  Beltline  Road 

Suite   206 

DALLAS,  TX  75234 

(214) -241-4088  Metro-263-7638 


ALTAIR  COMPUTER  CENTER 
5750  Bintliff  Drive 
HOUSTON,  TX  77036 
(713)-780-8981 

COMPUTERS-TOGO 
4503  West  Broad  St. 
RICHMOND,  VA  23230 

(804)-335-5773 

MICROSYSTEMS    (Washington,   D.C.) 
6605A  Backlick  Rd. 
SPRINGFIELD,  VA  22150 
(703)-569-1110 

THE  COMPUTER  STORE 
Suite   5 

Municipal  Parking  Building 
CHARLESTON,  W.VA.  25301 

(304J-345-1360 
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MICROPROGRAMMED 
COMPUTERS 


by  Oliver  Holt 


INTRODUCTION 

Microprogramming  is  a  technique  originated  in  1950 
by  Dr.  Wilkes.  He  noted  that  the  most  complex  section 
of  a  computer  was  the  control  section.  He  devised  a 
philosophy  of  designing  the  control  circuits  of  a  com- 
puter which  were  general  in  nature  and  independent  of 
the  instruction  set. 

In  conventional  computers  like  that  shown  in  Figure 
1,  the  control  unit  generates  all  necessary  control 
signals.  These  control  signals  are  a  product  of  the  cur- 
rent instruction  being  executed  and  a  set  of  timing 
pulses. 

Each  regular  instruction  requires  a  set  sequence  of 
steps  in  order  to  reach  the  desired  outcome.  Each  of 
these  steps  occurs  at  a  different  point  in  time.  Ex- 
amples of  these  steps  are:  enable  data  flow  on  the  bus, 
storing  data  in  temporary  registers,  manipulating  the 
data,  and  transferring  the  results  back  to  the  bus.  The 
control  unit  generates  all  of  the  required  gating  signals 
at  the  required  point  in  time.  The  control  unit  consists  of 
a  set  of  complex  decoders  and  timing  circuits.  The  cir- 
cuits generate  gating  signals  that  are  dependent  on  the 
current  instruction. 

In  a  microprogrammed  computer,  the  control  unit 
receives  a  predetermined  set  of  control  signals  from  the 
control  memory  and  distributes  these  signals.  Figure  2 
shows  a  block  diagram  of  a  microprogrammed  com- 
puter. Stated  simply  microprogramming  is  just  the 
orderly  generation  of  control  signals. 

WILKES  MODEL 

Dr.  Wilkes'  design  method  was  that  each  required 
control  signal  would  be  called  by  the  control  unit  from 
the  control  store.  Each  of  the  different  signals,  "transfer 
data",  "store  data",  "manipulate  data",  etc.  are  defined 
as    micro-operations.    Each    machine    instruction    is, 


therefore,  made  up  of  a  set  of  micro-operations  called 
microinstructions. 

By  executing  a  set  of  predescribed  microinstructions, 
a  machine  language  instruction  is  performed.  Each  dif- 
ferent machine  language  instruction  has  a  different  set 
of  microinstructions.  The  complete  set  of  microinstruc- 
tions used  to  perform  a  particular  machine  level  instruc- 
tion is  called  the  microprogram. 

Dr.  Wilkes  described  an  architecture  on  which  his 
concepts  could  be  demonstrated.  Figure  3  shows  such 
an  architecture.  The  design  centers  around  the 
decoding  matrices  A  and  B. 

The  decoding  device  maps  the  timing  signals  onto  a 
single  wire  that  passes  through  matrices  A  and  B.  The 
mapping  decision  depends  on  the  information  stored  in 
the  holding  register  (Reg  I).  Depending  on  the  connec- 
tion made  by  that  wire  in  matrix  A,  a  set  of  control 
signals  is  generated.  The  control  signals  or  micro- 
operation  signals  control  the  various  gates  associated 
with  the  computer  logic.  The  outputs  of  matrix  B 
generate  the  control  mechanism  for  selecting  the  next 
operation  to  be  performed.  In  simple  terms,  matrix  B 
generates  the  next  microinstruction  address. 

The  scheme  of  operation  requires  that  the  informa- 
tion in  register  I  select  a  desired  microinstruction  and 
the  next  microinstruction  address.  The  separate  micro- 
operations  are  generated  in  matrix  A  and  sent  to 
associated  control  logic.  The  next  micro-address  is 
generated  in  matrix  B  and  is  stored  in  register  II.  When  a 
predetermined  length  of  time  has  passed,  the  next 
micro-instruction  address  that  is  stored  in  register  II  is 
allowed  to  pass  register  I  and  the  cycle  starts  over. 
When  the  machine  has  completed  one  machine  level 
instruction,  register  II  is  forced  to  a  new  microinstruc- 
tion address  (f(g))  that  now  starts  a  new  sequence  of 
events  that  cause  the  next  instruction  to  be  executed. 
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Deal 

yourself  in... 


Allahtic  City,  N.J. 
August  27th-28th 


What  its  all  about! 

Software  Development 

Micro  Computers 

Hardware  Development 

Disc  Memories 

Computer  Comparisons 

Interfacing 

Program  Implementation 

AMSAT 

Computerized  Music 

Video  Terminals 

Kit  Construction 

Printers 

Computer  Games 

Digital  Tapes 


•  Seminars  and  Technical  talks  by  leading  electronic  equipment  manufacturers 

•  Major  Exhibits  from  all  over  the  country 

•  Demonstrations  in  many  areas  including  Home  and  Personal  Computing 

•  Door  Prizes,  Free  Literature  and  Free  Mementos 

•  All  this  plus  Sun  and  Surf  -  Fun  and  Excitement  -  Relaxation  and  Leisure 


Personal 
^  Computing 

it  Consumer  Trade  Fair 


EXHIBITION    BOOTHS    STILL    AVAILABLE    -    CALL    (609)    653-1188 
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Your  microcomputer  is  only  as  good 

as  its  memory 


"•"""  ~    FD-8 
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Your  micro- 
computer  is. . . 
in  a  manner 
of  speaking . . . 
capable  of  think- 
ing. The  amount 

of  information  you  can  store,  combined 
with   the  access   speed,   determines   the 
bottom  line  capability  of  your  microcomputer. 

The  Midwest  Scientific  Instruments'  FD-8  Floppy 
Disk  Memory  System  will  enable  you  to  get  the 
most  out  of  your  microcomputer. .  .6800  or  8080. 
We  have  the  most  complete  6800  disk  operating 
system  available  today,  which  interfaces  to  any 
microcomputer  via  a  single  PIA  chip. 

When  used  with  the  MSI  FDOS  Operating 
System. .  .included  with  purchase.  .  .the  FD-8 
gives  your  microcomputer  a  level  of  performance 
which  can  only  be  matched  by  larger  computers. 

You  can  have  program  save  and  load  with 
named,  variable  length,  password  protected 
files  at  three  levels:  object  code  files,  source  code 
files,  and  BASIC  files. 

It  has  disk  routines  which  can  be  used  easily  by 


low  level  assembler  lan- 
guage programs  as  well  as 
high  level  BASIC  programs. 
The  coresident  assem- 
bler/editor saves  and  loads 
source  files  from  disk, 
assembles  and  stores  object 
code  on  disk,  and  creates  assembly 
listings  on  a  high  speed  printer. 
You  get  a  full  ANSI  standard  BASIC  inter- 
preter* with  program  load  and  save,  from  disk  as 
well  as  tape,  with  both  random  and  sequential 
disk  data  files.  BASIC  also  has  multi-l/O  port 
capability  under  software  control. 

And  all  you  need  do  to  access  any  of  these 
functions  is  type  the  appropriate  commands  on 
your  terminal. 
The  FD-8  is  complete,  including  all  power  sup- 
plies, cabinet,  cables,  software,  manuals,  and 
documentation. 

You  can  order  the  FD-8  as  a  kit  for  $1,150.00, 
or  wired  and  tested  for  $1 ,395.00. 
Visit  one  of  our  dealers  for  a  demonstration, 
or  send  for  our  free  Catalog  of   MSI   products. 


American  Microprocessors 
Equipment  &  Supply  Corp. 
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Figure  5.  Block  Diagram  of  a  2909  Microprogram  Sequencer 
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CONDITIONAL  OPERATIONS 

Also  shown  in  Figure  3  is  a  method  of  performing  con- 
ditional operations  within  matrix  B.  As  explained  above, 
matrix  B  generates  the  next  microinstruction  address! 
By  allowing  multiple  paths  within  matrix  B  and  using 
certain  status  information  to  select  the  desired  path, 
conditional  branches  like  jump  on  carry  set,  jump  on 
negative  result  and  jump  on  zero  result  can  be  im- 
plemented. These  conditional  branches  are  also  needed 
to  implement  the  shift,  and  to  add  and  test  operations 
required  in  a  machine  level  multiply  ordivide  instructions. 

APPLYING  WILKES  PHILOSOPHY  USING 
TODAY'S  LSI  BUILDING  BLOCKS 

Now  you  are  probably  saying  to  yourself  that  the 
matrices  can  easily  be  replaced  by  some  type  of 
memory  device  and  that  the  registers  and  decoders  are 
nothing  more  than  flip-flops  and  logic  gates.  The 
memory  can  be  replaced  by  ROM  or  PROM  and  would  be 
called  a  control  store.  Sometimes  RAM  is  used  and  that 
would  be  called  writable  control  store.  The  flip-flops  and 
logic  gates  are  used  to  build  the  decoder  and  the  next 
address  selection.  The  next  address  selection  logic  is 
called  the  microprogram  sequencer.  This  sequencer  can 
be  built  from  a  set  of  gates  and  flip-flops  or  can  be  built 
using  one  of  the  new  microprogram  controller  chips. 
These  new  chips  allow  more  control  over  what  the  next 
microinstruction  will  be  than  was  possible  with  Wilkes' 
design. 

The  control  store  is  usually  organized  into  separate 
fields.  Figure  4  shows  an  example  of  the  organization  of 
a  microprogram  memory.  This  example  shows  a 
microprogram  in  a  microprogram  memory  with  8  dif- 
ferent fields  of  different  widths.  These  different  fields 
control  such  things  as  the  next  microaddress,  internal 
register  address,  address  control,  carry  control,  ALU 
control,  bus  control  and  microprogram  sequencer  con- 
trol. 

There  are  about  8  to  10  microprogram  sequencers 
available  today  from  manufacturers  such  as  AMD,  MMI, 
Signetics,  Intel,  Fairchild,  and  Tl.  These  devices  have 
many  fascinating  possibilities  for  different  types  of 
computer  design. 

Figure  5  shows  a  block  diagram  of  the  AM  2909 
microprogram  sequencer.  This  device  allows  condi- 
tional branching,  direct  address  input,  microprogram 
subroutine  calls  to  4  levels  and  an  internal  incrementer 
and  microaddress  register. 

Figure  6  shows  the  57110  microprogram  controller. 
This  device  allows  conditional  branching,  has 
subroutine  storage  to  one  level,  has  a  microaddress 
incrementer/decrementer  and  allows  microprogram- 
ming looping  with  an  internal  loop  counter. 

To  work  with  these  devices  we  have  bit  slice 
microprocessors.  These  devices  have  internal  registers, 
shifters  and  arithmetic  logic  units.  These  devices  can  be 
expanded  in  either  2  or  4-bit  increments  depending  on 
which  device  you  choose.  Figure  7  shows  a  typical  ex- 
ample of  a  bit  slice  device. 

Figure  7  is  a  6701  4-bit  slice.  It  has  a  16  word  multiport 
internal  register,  an  arithmetic  logic  unit  and  a  set  of 
shifters.  This  device  can  perform  arithmetic  logic  opera- 
tions on  two  different  registers,  or  one  register  and  ex- 
ternal data,  and  store  the  result  back  into  an  internal 
register  or  output  the  result  to  the  bus,  all  in  one  micro- 
operation.  A  set  of  8  control  signals  specify  the  opera- 
tions to  be  performed  within  the  6701  and  two  4-bit 
words  are  required  to  specify  the  registers  upon  which 
to  be  operated. 

BUILDING  A  MICROPROGRAMMED  COMPUTER 

With  these  available  building  blocks  we  can  now 
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FREE  ADVERTISING!! 
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Computer  Hobbiest  Hotline  is  designed  for 
computer  hobbyists.  To  buy,  sell  or  trade  hard- 
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CELLANEOUS. Send  $12.00  for  your  one  year 
subscription  along  with  your  ads.  Please  print 
your  ads  and  indicate  section(s)  in  which  you 
wish  ad(s)  to  appear. 

Send  check  or  money  order  to: 
Computer  Hobbiest  Hotline 
625  S.Euclid,  Suite  18 
Anaheim,  Calif.  92804 


CIRCLE  INQUIRY  NO.  5 


MORE  POWER  TO 
YOURALTAIR* 

12  AMPS  @  8v.  (nominal) 
2  AMPS  ®  ±16v. 


At  any  line  voltage  from: 

90  to  140  volts. 

Installs  easily  inside  any  Altair*  8800  or 
8800a. 

Over  voltage  and  over  current  protected. 
Conservatively  designed  and  specified. 


only  $90.00 

postpaid  in  the  USA 
California  residents  add 
$5.40  sales  tax 

PARASITIC   ENGINEERING 


PO  BOX  6314 


ALBANY  CA  94706 


•  Allair  is  a  trademark  of  MITS  Inc. 


CIRCLE  INQUIRY  NO.  80 


INTERFACE  AGE  61 


O    SQLO/SQRI 


'~L 


JT! 


C  N  V  Z 

o      o       o      o 


FLAG 
STATUS 

LOGIC 


CONTROL 

COUNTER 
LOGIC 


ZLli-LJ- 


tf 


DECREMIPASS 


Ed' 


oeo— — cf^- 


Figure  6.  Block  Diagram  of  a  57110  Microprogram  Control  Unit 
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An  exceptional  price  on  an  applications  oriented  6503  based 
micro-processor  system  featuring: 

•  IK  bytes  RAM  locations  (512  bytes  supplied) 

•  IK  bytes  ROM  locations  (256  byte  monitor  included) 

•  2  -  8  bit  input  ports 

•  2  -  8  bit  output  ports  (1  latched,  1  buffered) 

•  24  key  touch  operated  keypad  (used  by  the  monitor  to  allow 
entry  and  execution  of  user  programs  -  also  user  definable. ) 

•  2  -  latched  seven  segment  displays  (used  by  monitor  to  display 
memory  location  and  contents  -  easily  user  programmed) 

•  Optional  cassette  interface  ($22.  50)  fits  entirely  on  the 
processor  board. 

THE  IDEAL.  LOW  COST  SOLUTION  TO  IMPLEMENTING  ALL  THOSE 

WILD  COMPUTER  BASED  CONTROL  SYSTEMS  YOU'VE  BEEN  DREAMING  OF! 

PAIA  software  currently  available  or  under  development  includes: 

•  Electronic  music  synthesizer  interface. 

•  Home  applications  package  including:  Multi-zone  fire  & 
burglar  alarm,  real  time  clock,  energy  saving  heat/ air 
conditioning  control,  computer  generated  "door-bell". 

•  Model  railroad  controller 

•  More 


8700  COMPUTER/CONTROLLER  KIT $149.95 

(requires  5v.  @  1.  2A.  ;  12v.  @  150  ma. ) 
Shipped  direct  to  you  by  PAIA  (add  $3.  00  postage  &  handling) 

DETAILS  ON  PAiA  KITS  IN  OUR  FREE  CATALOG WRITE  FOR  IT  TODAY! 

..  OR  PHONE  OUR  24HR  DEM0/0RDER  LINE   (405)  8437396    BAC&MC  ORDERS  ALSO  ACCEPTED 

62 INTERFACE AQE  CIRCLE  INQUIRY  N0'  49 


haft"* 


-££ 


stores- 


UDSE 

ELECTRONICS,  INC. 
Dept.7-F  1020  W.Wilshire  Blvd. 
Oklahoma  City,  OK  73116 

JUNE  1977 


A  SELECT  . 


CLOCK 


1  BIT  SHIFTER 


(4)  ,  ,         |  W 


B 
LATCH 


MUX 
(4)  | 


Q 

REG 


riATA     K 

..l 

IN       ' 

»fw,, 

MUX 

(4) 


wT 


w 


MUX 


,M 


INSTRUCTION 


(17) 


CONTROL  C„ 


F 

T 


<1>   ^  c 

»  LN  +  4 
(2) 

►  ZERO 
(1)    ^DETEC- 
''OVERFLOW 


(1) 


(4)1(4) 


"CC 


3  STATE 
OUTPUT  CONTROL 


(4) 


E      MUX 


<4,J 
DATA  OUT 


Figure  7.  Block  Diagram  of  a  6701  Microcontroller 


FRANKLIN  ELECTRIC  Co. 


altair  -  IMSAI  -  S-100  BUS 
COMPATIBLE 


Check  these  features  . . . 

ACCESS  TIME  -  450ns  No  wait  states 

FULLY  BUFFERED  -  for  BUS  reliability 

LOW  POWER  CHIPS  -  for  long  life  and  low  power  drain 

MEMORY  WRITE  PROTECT  -  Hardware,  2K  segments 

POWER  REGULATION  -  4  Regulators  for  reliability 

ADDRESS  SELECT  -  8K  boundaries  -  Dip.  Switch 

LED  MEMORY  SELECT  INDICATOR  -  Visual  Check 

LED  MEMORY  PROTECT  INDICATOR  -  Visual  Check 

BATTERY  BACKUP  PROVISION  -  Saves  memory  during  power  failure 

OUTPUT  DISABLE  —  Switch  selectable  for  transparent  loader  application 

P.C.  BOARD  -  Quality  G10  material  with  solder  mask  both  sides  and  silkscreen 

SOFTWARE  -  Diagnostic  provided 


To  Order 


*\ 


Price 


Name  . 
City_ 


Address 
State 


-Zip 


Enclosed  is  $ 


Check     D  Money  Order     □ 


•  KIT  -  With  IC  Sockets    $239 

•  KIT  -  Without  Sockets $225 

Solder  chips  directly  to  PCB 

ASSEMBLED  -  With  Sockets S295 

ASSEMBLED  -  Without  Sockets $280 


Bill  my  BankAmericard   D:   Master  Charge   Q:    Card  No. 

Exp.  Date  Interbank  No. 

Signature  


Handling  and  Postage  $2. 50.  California  Residen  ts  add  6%  sales  tax. 

FRANKLIN  ELECTRIC  Co. 


FE 


733  LAKEFIELD  ROAD 


WESTLAKE  VILLAGE,  CA  91361 
(805)  497-7755 


JUNE  1977 


CIRCLE   INQUIRY  NO.   16 


INTERFACE  AGE  63 


Control 
Memory 

i 

> 

I 

1 

Control 
.   Signals 

—   — ► 

RALU 

1 

|  Registet 
|  Address 

H  Program 
Sequencer 

Status 

yt 

M 
U 
X 

|   Signals 

► 

i 

k 

i 

k 

i 

L 

Instruction 
Mapper 

Qperand 
Address 

i 

i 

y 

Address 
Latch 

r~ 
i 

Instruction 
Register 

<- 

1 
_  J 

Data  Bus 

Address 
Bus 

.. 

System 

— w 

Figure  8.  Block  Diagram  of  a  Microprog 
Computer 

ramm 

ad 

64  INTERFACE  AGE 


JUNE  1977 


design  a  microprogrammed  computer  that  can  be  used 
to  emulate  some  of  the  available  microprocessors. 
Emulation  is  the  process  of  microprogramming  one 
computer  to  execute  the  machine-level  language  in- 
structions of  another  computer.  If  we  can  build  a 
microprogrammed  computer  that  can  emulate  some  of 
the  more  widely  used  microprocessors,  we  can  run  pro- 
grams written  for  them. 

Figure  8  shows  a  block  diagram  of  a  system  that 
could  be  used  to  emulate  a  microprocessor.  The  system 
can  easily  be  built  using  some  of  the  devices  that  have 
already  been  discussed.  The  RALU  performs  the 
arithmetic  logic  operation,  stores  data  in  its  internal 
registers  and  is  involved  in  calculating  the  next  machine 
level  language  instruction  address.  The  microcontrol  se- 
quencer is  used  to  determine  the  next  microinstruction 
address.  The  control  memory  is  part  RAM  and  ROM.  The 
ROM  section  is  used  to  allow  loading  the  RAM  portion 
with  a  new  microprogram.  The  size  of  this  memory  will 
have  to  be  about  1K  by  48.  The  instruction  mapper 
translates  from  machine  level  instruction  to  the  starting 
address  of  the  section  of  microprogram  that  will 
emulate  the  instruction.  The  instruction  register  holds 
the  current  machine  level  instruction.  The  address  latch 
is  used  because  most  of  the  bit-slice  controllers  do  not 
have  a  separate  program  counter  and  address  output 
port.  The  RALU  under  microprogram  control  calculates 
the  next  memory  address  and  stores  it  in  the  address 
latch.  System  memory  is  the  memory  that  would  be  with 
any  computer  system. 

A  typical  machine  level  instruction  execution  would 
proceed  as  follows: 

1.  The  microprogram  increments  the  register  that  is 
being  used  as  a  program  counter  and  stores  the  re- 
sult back  into  the  register  and  also  into  the  address 
latch. 

2.  The  next  micro  sequence  causes  the  instruction  to 


be  fetched  from  memory  and  stored  in  the  instruc- 
tion register. 

3.  The  OP  code  portion  of  the  instruction  is  used  to 
determine  the  starting  microprogram  address.  A 
ROM,  PLA  or  just  logic  gates  can  be  used  to  per- 
form this  task.  After  the  address  has  been  deter- 
mined, it  is  stored  in  the  microprogram  sequencer. 

4.  Simple  operations  like  add  and/or  subtract  can  be 
performed  in  only  one  micro-operation.  Other  oper- 
ations like  skip  on  zero  would  require  testing  flags 
then  modifying  the  program  counter  depending  on 
results. 

5.  When  the  microprogram  is  complete,  another 
machine  level  instruction  is  fetched. 

ADVANTAGES  OF  MICROPROGRAMMING 

In  a  microprogrammed  machine  the  design  is  in- 
dependent of  software  or  desired  instruction  set.  The  in- 
structions do  not  have  to  be  defined  until  after  the 
design  is  complete.  These  machines  can  be  used  to 
emulate  other  computers.  The  cost  of  building  this  type 
of  computer  is  higher  than  the  cost  of  microprocessors 
because  of  the  large  control  memory.  Approximately 
36-to  50-bit  words  are  required  to  build  a  micropro- 
grammed computer.  With  the  new  LSI  building  blocks, 
the  cost  of  building  a  microprogrammed  computer  has 
come  down. 
REFERENCES: 

1.  "Microprogramming  and  the  Design  of  the  Control  Circuits 
in  an  Electronic  Digital  Computer"  -  M.  V.  Wilkes/J.  B. 
Stringer,  Computer  Structure  Readings  and  Examples, 
C.  G.  Bell,  Allen  Newell,  McGraw-Hill  1971. 

2.  Microprogramming  Handbook,  John  R.  Mick,  Jim  Brick  - 
Advanced  Micro  Devices  Inc.  1976. 

3.  Microprogram  Controller  57110/67110  Specification  Sheet  - 
Monolithic  Memories  1976. 

4.  4-Bit  Expandable  Bipolar  Microcontroller  5701/6701  Specifi- 
cation Sheet  -  Monolithic  Memories  1974. 
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INTRODUCING  THE  S-100: 
STANDARD  SMALL  COMPUTER 

BUS  STRUCTURE 


by  W.  M.  Goble 

Copyright  1977  W.  M.  Goble 


The  bus  structure  and  packaging  originally  used  on 
the  Altair  8800™1  computer  is  rapidly  becoming  the 
standard  of  small  computer  systems.  At  the  present 
time,  there  are  at  least  forty  manufacturers  making  elec- 
tronically and  mechanically  compatible  products  of 
every  conceivable  type  using  this  bus  structure,  known 
as  the  S-100. 

With  super-cheap  memory  boards,  up  to  16K  per 
board,  fast  audio  cassette  and  video  interface  boards, 
microprocessing  boards  for  many  different  micropro- 
cessors, and  even  calculator  boards,  floppy  disk  con- 
trollers, and  speech  synthesizers,  the  owner  of  an 
S-100-based  computer  should  have  no  problem  putting 
together  his  "special"  system  without  depending  on 
one  manufacturer  or  even  one  microprocessor. 

The  standard  circuit  board  size  for  S-100  systems  is 
5.3  inches  by  10  inches  (Figure  1).  All  S-100  circuit 
boards  have  a  100-positlon  card  edge  connector  with 


.125  inch  spacing  at  the  bottom.  The  connector  is  offset 
to  prevent  backwards  insertion  of  a  circuit  card.  Figure  2 
shows  a  list  of  the  S-100  bus  designations  with  an  ex- 
tensive but  not  complete  chart  of  which  connections  are 
used  by  various  manufacturers. 

These  lines  on  the  S-100  can  be  divided  into  three  sec- 
tions: (1)  address  bus,  (2)  data  bus,  (3)  control  bus. 

There  are  sixteen  address  lines  on  the  S-100  allowing 
65,536  bytes  of  memory  to  be  uniquely  addressed. 
These  lines  are: 


A0  -  PIN  79 
A1  ■  PIN  80 
A2  ■  PIN  81 
A3  ■  PIN  31 


A4- 
A5- 
A6- 
A7- 


PIN  30 
PIN  29 
PIN  82 
PIN  83 


A8- 

A9- 

A10- 

A11  ■ 


PIN  84 
PIN  34 
PIN  37 
PIN  87 


A12  -  PIN  33 
A13  -  PIN  85 
A14-PIN86 
A15-PIN  32 


The  address  lines  are  generated  by  either  the  micropro- 
cessor or  a  direct-memory-access  device  and  are  decod- 
ed by  each  memory  circuit  so  that  only  one  memory 
location  is  addressed  by  an  exclusive  bit  pattern. 

'Trademark  of  MITS,  Inc. 


Figure  1.  S-100  Card  Size.  Photograph  of  CGRS  6502  Computer  Board 
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Figure  2.   S100  Listing 


ALTAI R  8080  CPU 
CGRS  6502  CPU 
MORROW  8080  CPU 
MRS  6800  CPU 
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The  S-100  bus  structure  provides  an  8-bit  data  bus 
with  separate  data  input  and  data  output  lines.  The  data 
input  lines  are: 

D10-PIN95  D14-PIN91 

D11  ■  PIN  94  D15-  PIN  92 

D12-PIN41  D16-PIN93 

D13-PIN42  D17-PIN43 

These  data  input  lines  carry  information  from  memory  or 
input/output  cards  to  the  microprocessor  card.  The  data 
output  lines  are: 


D00- 
D01  ■ 
D02 
D03 


PIN  36 
PIN  35 
PIN  88 
PIN  89 


D04 
D05 
D06 
D07 


PIN  38 
PIN  39 
PIN  40 
PIN  90 


The  data  output  lines  carry  information  from  the  micro- 
processor card  to  the  memory  or  input/output  cards. 

The  remaining  lines  on  the  S-100  bus  are  control  lines. 
They  are  used  for  timing,  synchronization,  data  direc- 
tional control,  and  computer  status  control.  Since  the 
S-100  was  originally  used  with  an  Intel  8080  based  com- 
puter, many  of  the  control  line  names  come  directly 
from  the  8080  data  sheet.  The  control  lines  used  for  tim- 
ing and  synchronization  are: 


01  CLOCK 

02  CLOCK 


CLOCK 
SMI 


PIN  25 

PIN  24 

•PIN  49 

-PIN  44 


PSYNC 


-PIN  76 


READY  1  -PIN  3 

READY 2  -PIN  72 

WAIT  -PIN  27 


Clock  signals,  01  and  02,  along  with  CLOCK  are 
generated  by  the  microprocessor  clock  circuit  and 
these  lines  are  the  main  system  timing  lines.  The  two- 
phase  clock  lines  01  and  02  are  those  used  by  the  micro- 
processor. CLOCK  is  the  output  of  the  oscillator  used  to 
generate  the  01  and  02  signals.  Since  some  micropro- 
cessors such  as  the  6502  have  the  oscillator  built  into 
the  chip  and  some  microprocessors  such  as  the  Z-80 
use  only  a  single  phase  clock,  there  are  variations  in 
these  three  signals  among  MPU  boards.  SMI  is  a  status 
signal  that  indicates  when  the  microprocessor  begins 
an  instruction  cycle  with  an  OPCODE  fetch.  PSYNC  is  a 
signal  from  the  8080  microprocessor  that  indicates  the 
beginning  of  each  machine  cycle.  Since  the  newer 
microprocessors,  such  as  the  6502,  6800,  and  Z-80,  have 
less  complicated  timing  requirements,  some  CPU  cards 
must  simulate  this  signal.  READY  1  and  READY  2  are  in- 
puts to  the  microprocessor  card  used  to  stop  the  micro- 
processor if  memory  devices  are  not  fast  enough.  The 
WAIT  line  acknowledges  that  the  microprocessor  has 
stopped.  A  simple  circuit  used  to  generate  a  1-cycle 
delay  with  most  MPU  cards  is  shown  in  Figure  3  along 
with  typical  circuitry  from  the  MPU  card. 

Direct-Memory-Access  control  lines  are: 


HALT- PIN  74 


HLDA-PIN26 


Direct  access  to  the  S-100  bus  can  be  had  by  pulling  the 
HALT  input  of  the  microprocessor  card  to  logic  0.  When 
HLDA  (Halt  Acknowledge)  goes  to  logic  1,  the  micropro- 
cessor halts  operation  and  its  output  lines  (address, 
control,  and  data  output)  are  disconnected  from  the  bus. 
In  some  microprocessor  cards,  such  as  the  CGRS 
Microputer™2,  the  lines  automatically  disconnect  from 
the  bus  through  "tri-state"  buffers.  In  other 
microprocessor  cards,  such  as  the  Altair  8800,  external 
circuitry  must  pull  the  output  disable  lines  to  logic  0. 
These  microprocessor  card  disable  lines  are: 


STATUS  DISABLE -PIN  18 
ADDRESS  DISABLE  -  PIN  22 


DATA  OUT  DISABLE  -  PIN  23 


C/C  DISABLE  -  PIN  19 
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During  normal  operation,  the  microprocessor  reads 
and  writes  to  memory  and  I/O  and  generates  outputs  to 
control  the  data  direction. 

DBIN  (DATA  BUS  IN)-  PIN  78 


WR(WRITE) 


PIN  77 


MWRITE  (MEMORY  WRITE)-PIN  68 
MEMR  (MEMORY  READ)      -PIN  47 

DBIN  is  a  read  strobe.  This  line  goes  to  logic  1  when  the 
microprocessor  inputs  information  from  the  data  bus. 
WR  is  a  write  strobe  and  goes  to  logic  0  when  the 
microprocessor  is  writing  and  the  data  is  stable. 
Memory  Read  and  Memory  Write  control  data  direction 
in  memory  cards  and  I/O  cards  wired  like  memory. 

The  S-100  has  two  special  lines  used  to  activate  I/O 
boards,  SINP  -  PIN  46  and  SOUT  -  PIN  45.  If  either  of 
these  lines  go  to  logic  1,  all  memory  boards  are  dis- 
abled. SINP  is  used  to  activate  input  "ports"  and  SOUT 
is  used  to  activate  output  "ports".  Many 
microprocessors  other  than  the  8080  treat  I/O  exactly 
like  memory  and  do  not  generate  SINP  and  SOUT. 
Because  of  this,  some  newer  design  I/O  boards  are 
decoded  as  memory  and  can  be  used  with  all 
microprocessors. 

Another  group  of  lines  controls  the  microcomputer 
program  flow.  These  lines  are  the  "interrupt"  groups. 

VIO  thru  VI7  PINS  4,  5,  6,  7,  8,  9,  10,  11 


EXTERNAL  CLEAR  -  PIN  54 
IRQ-  PIN  73 


RESET  -  PIN  75 

POC  (Power  on  Clear)  -  PIN  99 


The  "reset"  lines,  PIN  54,  PIN  75,  and  PIN  99,  all  reset 
the  microcomputer  system  from  different  sources  and 
in  some  MPU  cards  these  lines  are  all  tied  together.  Pins 
4  thru  1 1  are  "vectored  interrupt"  lines.  A  vectored  inter- 
rupt system  is  used  when  very  fast  multiple  interrupt 
response  is  required  and  is  implemented  with  a  special 
circuit  card. 

The  IRQ  line  is  the  "interrupt  request"  input  to  the 
MPU  card.  This  line  is  used  by  itself  when  only  one  inter- 
rupt is  required  or  when  multiple  interrupts  can  be  ac- 
commodated with  software.  The  interrupt  enable  from 
the  8080  microprocessor  is  connected  to  pin  28.  This 
line  is  used  to  disable  the  IRQ  input.  Some  micropro- 
cessors provide  an  interrupt  acknowledge  output  (INTA 
-PIN  96). 

The  S-100  has  some  unique  control  lines  that  provide 
very  convenient  features.  One  of  these  is  the  "remote 
memory  protect."  Some  memory  boards  (Figure  4) 
designed  for  the  S-100  bus  have  a  memory  protect  flip- 
flop  on  board.  A  momentary  positive  pulse  on  the 
MEMORY  PROTECT  line,  PIN  70,  will  set  the  flip-flop  on 
the  board  that  is  active  and  this  memory  cannot  accept 
data.  A  momentary  positive  pulse  of  the  MEMORY  UN- 
PROTECT  line,  PIN  20,  will  reset  the  flip-flop  and  PS,  Pin 
69,  indicates  the  flip-flop  output.  A  real  time  clock  signal 
is  also  on  the  S-100  bus.  PIN  55  provides  a  60  Hertz 
pulse  for  timing  and  additional  clock  applications. 

The  power  lines  on  the  S-100  bus  are: 


+   8  Volts -PIN  1,51 
+  16  Volts    PIN  2 


-  16  Volts  -  PIN  52 
Common    -PIN  50,  100 


Each  printed  circuit  card  has  one  or  more  voltage 
regulators  on-board.  This  system  allows  the  use  of 
cheap,  unregulated  power  supplies  along  with  cheap 
3-terminal  regulators.  The  8-volt  line  is  regulated  to  5 
volts;  other  positive  and  negative  supplies  are  derived 
from  the  16  volt  lines. 

MEMORY  FOR  THE  S-100 

In  order  to  illustrate  exactly  how  some  of  these  lines 
are  used,  some  typical  memory  circuits  can  be  hooked 
up  to  the  S-100  bus.  A  1K  memory  system  using 
2102-type  memories  is  shown  in  Figure  5.  This  block  of 
memory  requires  three  control  lines: 
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1.  OUTPUT  ENABLE  ■  This  signal  activates  the  output 
buffer  gates.  When  OUTPUT  ENABLE  switches  to  logic 
0,  the  buffer  gates  switch  from  their  high  impedance  or 
"tri-state"  mode  to  an  active  output  mode.  They  will 
then  supply  information  to  the  data  input  bus  of  the 
S-100. 


2.  READ/WRITE  -This  signal  tells  the  memory  if  it  will 
be  read  from  or  written  into.  A  logic  1  indicates  read  and 
a  logic  0  indicates  write. 

3.  MEMORY  SELECT  -  This  signal  activates  a  par- 
ticular  block  of  memory.  When  MEMORY  SELECT  is 
low,  the  memory  chips  are  active.  When  this  signal  is 
high,  the  memory  chips  are  inactive  and  cannot  be  read 
from  or  written  into. 

Another  1K  memory  circuit  using  2111-type  memories 
is  shown  in  Figure  6.  The  2111-type  memory  has  bi- 
directional data  transfer.  This  memory  circuit  requires 
four  control  lines,  three  of  which  are  identical  to  the 
previous  circuit. 

1.  OUTPUT  ENABLE 

2.  READ/WRITE 

3.  MEMORY  SELECT 

4.  INPUT  ENABLE 


INPUT  ENABLE  -  This  signal  enables  the  input  buf- 
fers. When  it  switches  to  logic  0,  the  input  buffer  gates 
switch  from  the  high  impedance  mode  to  an  active  out- 
put mode,  transferring  data  information  to  the  memory 
from  the  data  out  bus  of  the  S-100. 

The  circuitry  required  to  generate  these  signals  from 
the  control  lines  on  the  S-100  bus  is  shown  in  Figure  7. 
The  most  significant  address  bus  bits  are  decoded 
along  with  SINP  and  SOUT  to  provide  the  MEMORY 
SELECT  line.  SINP  and  SOUT  are  normally  at  logic  0  and 
switch  to  logic  1  when  some  microprocessors  do  input/ 
output  operations.  The  memory  should  be  disabled  at 
that  time.  In  this  circuit  the  "location"  of  the  memory  is 
selectable  by  placing  wire  jumpers  from  address  lines 
to  the  inputs  of  the  74LS30. 

The  output  buffers  are  enabled  when  DBIN  and  MEMR 
reach  logic  1  and  when  the  memory  is  selected.  This 
means  that  (1)  the  data  bus  is  in  the  input  mode,  (2)  the 
microprocessor  wants  to  read  from  memory,  and  (3)  this 
is  the  memory  from  which  the  microprocessor  wants  to 
read.  Some  manufacturers  have  omitted  DBIN  from  their 
memory  cards  and  some  manufacturers  have  omitted 
the  MEMR  signal  from  this  circuit.  This  can  most  cer- 
tainly be  done,  depending  on  the  memory  type  used  and 
the  MPU  timing  requirements. 

The  READ/WRITE  control  line  can  be  generated  from 
either  MWRITE  or  WR  or  both.  MWRITE  switches  to 
logic  1  to  indicate  when  memory  is  being  written  to.  WR 
switches  to  logic  0  to  indicate  that  the  microprocessor 
is  writing  and  that  the  data  is  stable.  In  original  S-100 
computer  design,  the  MWRITE  line  came  only  from  the 
front  panel  and  could  be  missing  from  systems  used 
without  a  front  panel.  WR  and  MWRITE  are  both  micro- 
processor output  signals,  and  your  choice  of  one  or 
both  would  depend  on  system  cards  being  used.  If  the 
memory  card  has  a  "memory  protect"  flip-flop  on  board, 
the  PS  (Protect  Status)  line  is  used  to  inhibit  the 
memory  write  mode. 

The  input  buffers  can  be  controlled  with  the  same 
signal  that  controls  memory  read  and  write.  The  input 
buffers  should  turn  on  only  when  the  memory  is  receiv- 
ing information  from  the  microprocessor.  This  happens 
when  the  memory  is  in  the  write  mode. 

I/O  ON  THE  S-100 

The  availability  of  many  new  and  unique  I/O  boards  for 
the  S-100  computer  gives  the  owner  a  tremendous  ad- 
vantage in  system  configuration.  The  many  products 
that  simply  plug  into  the  S-100  include: 
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PRAMMER 


by  XYBEK 


An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

+     On-board  1702A  PROM  programmer 

■fr  Space  for  1792  bytes  of  read-only  memory  (seven 
1702A  EPROMs) 

*     256  bytes  of  RAM 

+  Supplied  with  one  1 702A,  pre-programmed  with 
stand-alone  programming  software  —  no  sense 
switches  are  used 

«     Supplied  with  programming  power  supply 

~k  PRAMMER's  own  on-board  clock  makes  it  compatible 
with  almost  any  Altair-bussed  system. 

~k  All  read  and  write  sequences  are  generated  via  an 
on-board  micro-programmed  state  machine,  thus 
eliminating  all  one-shots. 

+    Complete  1702A  programming  in  18  seconds 

COMPLETE  KIT: .  .$209 

($189  through  June  14,  1977) 

Assembled  and  tested: $289 

Immediate  (off-the-shelf)  delivery 

California  residents  please  add  sales  tax. 

Master  Charge  and  BankAmericard  accepted. 

XYBEK  •  P.O.  Box  4925  •  Stanford,  CA  94305 
Telephone:  (408)  296-8188 
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$699  builds 
Equinox  100™ 


■'.j&  THE 

~  FRONTRUNNER 

"-  Equinox  100™is  the  8080  CPU /S-100  Bus  computer  kit  that's 
years  in  front  of  Altair*  and  IMSAI  in  design,  function  and  front- 
panel  programming  capability.  Equinox  100  is  easier  to  build, 
easier  to  program,  easier  to  expand  in  the  future  and  complete- 
ly debugged  right  now.  After  all,  it's  from  Parasitic  Engineering, 
the  leading  supplier  of  debugging  kits  for  the  Altair*  8800.  Be- 
fore you  invest  in  any  micro-processor  kit,  discover  the  new 
Equinox  100™  At  $699,  it's  clearly  The  Frontrunner.  Write  for 
free  specs  to  Parasitic  Engineering,  P.O.  Box  6314,  Albany, 
CA  94706. 

The  Frontrunner  from  Parasitic  Engineering  . 

*A  trademark  of  MITS  Inc. 
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$98— Kit 


$135 — Assembled 


If  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
of  6  rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 
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Power  Control  System 
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PC3232  $299— Kit 
PC3216  $189— Kit 
PC3202  $39.50— Kit 


$360— Assm. 

$240— Assm. 

$52— Assm. 


If  your  system  needs  on/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 
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COMPUTER 
CONTROLLED 
PLOTTERS!! 


90%    ASSEMBLED 


11  x  17  inch  size    (Delivery  stock) 

17  x  22  inch  size  (Delivery  3-8  weeks) 

Owner's  Manual    (refunded  with  plotter  purchase  J 
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-$895 
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-  We    supply    plotter  and   interface  - 

-  You    supply   computer    and    software  - 
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WRITE    TODAY!! 

#1    Sylvanway,    Box    239  Strafford,    Mo.    65757 

■  417-736-2664 
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1.  High  speed  cassette  interface 

2.  Complete  floppy  disc  systems 

3.  Speech  synthesizers 

4.  A.C.  power  control  units 

5.  Realtime  clock,  calendar,  timing  board 

6.  Calculator  boards 

7.  Multi-function  system  I/O  boards 

8.  Video  monitor  interface 

9.  Color  television  display  boards 
10.  Analog  input-output  boards 

These  I/O  boards  operate  in  one  of  three  ways: 

1 .  port  —  The  I/O  card  is  decoded  as  a  "port"  -  one  of 
the  256  special  locations  activated  when  SINP  or  SOUT 
control  lines  switch  to  logic  1.  The  port  number  is  trans- 
mitted by  the  microprocessor  over  address  lines  AO 
through  A7.  The  8080  microprocessor  repeats  the  port 
number  on  address  lines  A8  through  A15  and  some 
manufacturers  decode  these  bits. 

2.  universal  -  The  I/O  card  is  decoded  exactly  like 
computer  memory  and  the  microprocessor  loads  it  with 
information  exactly  the  same  way  as  it  stores  informa- 
tion in  memory. 

3.  direct  memory  access  (dma)  —  The  I.O  card  halts  the 
microprocessor  and  reads  the  computer  memory,  ex- 
tracting the  information  and  then  returning  control  of 
the  bus  to  the  microprocessor. 

The  circuitry  for  a  simple  8-bit  input  and  output  latch 
is  shown  in  Figure  8.  The  74LS75  is  a  quad  D  flip-flop 
whose  output  follows  the  D  input  as  long  as  the  clock 
line  is  at  logic  0.  When  the  Clock  line  switches  to  logic 
1,  the  information  on  the  D  inputs  is  latched  onto  the 
output  and  cannot  change.  The  output  latch  receives 
new  information  whenever  (1)  the  gates  decode  its  port 
number,  (2)  SOUT  switches  to  logic  1,  and  (3)  WR 
switches  to  logic  0.  This  tells  the  I/O  latch  that  the 
microprocessor  is  writing  to  an  output  port  and  that  this 
is  the  output  port  to  which  to  be  written. 

This  input  port  can  operate  in  two  ways  depending  on 
the  position  of  J1.  An  8-bit  word  can  either  be  latched  in- 
to this  input  port  with  an  external  strobe  signal  or  the 
flip-flop  output  will  follow  its  input.  The  flip-flop  outputs 
will  send  their  information  to  the  microcomputer  data  in- 
put bus  when  the  74125  "tri-state"  buffer  gates  turn  on. 
These  buffer  gates  turn  on  when  the  microcomputer  is 
in  the  input  mode  (SINP  logic  1),  the  data  bus  is  in  the  in- 
put mode  (DBIN  =  logic  1),  and  the  input  port  is 
selected. 

The  same  I/O  latch  can  be  decoded  as  memory  (Figure 
9).  The  I/O  latch  operates  exactly  as  before,  but  this 
"universal"  type  decoding  allows  the  8080  programmer 
to  use  the  complete  set  of  memory  reference  instruc- 
tions when  addressing  the  I/O.  The  universal-type  I/O  is 
the  only  type  the  6800  and  6502  can  use  conveniently 
since  neither  generates  special  SINP  and  SOUT  control 
lines,  and  it  would  appear  that  the  universal-type  I/O  is 
preferable  for  those  who  expect  to  use  more  than  one 
type  of  microprocessor. 

The  S-100  is  not  completely  standardized.  There  are 
variations  in  some  control  lines  from  different  manufac- 
turers. In  addition,  since  the  bus  was  originally  defined 
for  the  8080  microprocessor  only,  the  timing  and  control 
lines  are  more  complicated  than  they  need  be  and  there 
is  no  need  for  bi-directional  data  bus.  Despite  these 
problems  the  fact  remains  that  an  unbelievable  number 
of  independent  manufacturers  have  managed  to  build 
their  products  so  that  they  fit  together.  The  owner  of  an 
S-100-based  computer  can  expand  his  system  by  simply 
plugging  in  a  card,  and  he  can  choose  among  more 
types  than  with  any  other  computer.  Hopefully,  the 
small  problems  and  inconsistencies  soon  will  be 
cleared  up  and  we  can  all  benefit  from  a  completely 
standard  small  computer  bus  structure,  the  S-100. 
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If  you  like  the 

Dumb  Terminal, 

join  the  club* 


The  Dumb  Terminal  Fan  Club,  that  is. 
Because  in  just  two  short  years,  the  Lear 
Siegler  Dumb  Terminal  has  made  thou- 
sands of  friends.  Throughout  the  world. 

And  there's  a  good  chance  you're  one. 

You  might  be  a  distributor,  an  OEM  — 
even  an  end  user.  Or  maybe  just  an  admirer 
of  good,  practical  design. 

You  might  work  with  terminals  for  a 
living.  Or  assemble  them  for  a  hobby. 

But  it  really  doesn't  matter.  Because  the 
Dumb  Terminal  Fan  Club  is  strictly  for  fun. 
For  everyone. 

Be  the  first  on  your  block. 

Here's  your  chance  to  become  a  Dumb 
Terminal  charter  member. 

And  it's  so  easy.  No  goldfish  to  gulp  down. 
No  blood  oath  to  take. 

All  we  need  is  your  completed  member- 
ship application  form  and  a  measly  $6.00. 
(Cash,  check,  or  money  order,  please.) 

In  return,  you'll  receive  a  nifty  Dumb 
Terminal  Fan  Club  Kit  containing: 

One  official  Dumb  Terminal  T-shirt.  A 
good,  practical  design.  (Just  like  the  Dumb 
Terminal.)  Fashioned  in  durable  blue 
cotton/polyester.  With  a  likeness  of  our 
Club  Leader  on  the  chest. 

One  8"  x  10"  color  photo  of  The  Dumb 


Terminal,  Himself.  Autographed  and  suit- 
able for  framing. 

One  official  Dumb  Terminal  Fan  Club 
Membership  Certificate.  To  proudly  display 
on  your  office,  den,  or  garage  wall.  A 
real  conversation  starter. 

One  official  Dumb  Terminal  Fan  Club 
Membership  Card.  Entitling  you  to  all  the 
rights,  privileges,  and  fun  of  a  charter 
member.  Positive  identification,  should 
someone  ask,  that  you're  definitely  one  of  us. 

One  Dumb  thing  after  another. 

In  weeks  to  come,  there'll  be  more 
Dumb  fun. 

Like  an  official  Dumb  Terminal  Fan  Club 
newsletter  to  help  keep  members  informed 
of  product  updates  and  Club  activities. 

Plus  posters,  paraphernalia,  and  sur- 
prises, too. 

So  don't  wait  until  you  need  another  clean 
T-shirt— join  the  Dumb  Terminal  Fan  Club 
today. 

Chances  are,  it  won't  be  the  only  thing 
you  share  with  some  of  the  smartest  folks 
around. 


Dumb  Terminal.  Fun  Club. 

Lear  Siegler 


r 


What!  No  decoder  ring?  Well,  count  me  in  as  a 

Charter  Member  of  the  Dumb  Terminal  Fan  Club  anyway. 

Please  make  all  checks  and  money  orders  payable  to  LeAnce  &  Reiser,  OK? 


I 


Name. 


.  Title  (?) 


Company- 
Street 


City_ 


_State_ 


Enclosed  is  $_ 


.  for. 


L. 


Quantity  and  size(s)  of  shirt(s)  required: 

S    M     L    

Rush  this  application  to:   Dumb  Terminal  Fan  Club  Headquarters  c/o 
LeAnce  &  Reiser,  PC  Box  17123,  Irvine,  CA  92714 


Fan  Club  Kit(s) 
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NMOS  Microcomputer  Kit— An 
Educator  II 

Motorola's  HEP/MRO  Operations  group, 
introduced  an  8-bit  microcomputer  system  in 
kit  form,  is  called  the  Educator  II.  The  kit  con- 
tains an  NMOS  8-bit  MPU,  PIA,  128x8-bit  static 
RAM;  two  TTL  512x4-bit  ROMs  and  a  TTL 
clock  circuit.  The  NMOS  components  are  the 
HEP  versions  of  the  popular  M6800  micro- 
computer products.  Educator  II  utilizes  the  full 
instruction  set  and  address  modes  of  the 
MC6800  MPU.  The  clock  frequency  is  approxi- 
mately 624  KHz. 


An  executive  program,  residing  in  the  ROMs, 
contains  routines  for  examining  and  modify- 
ing memory  locations  and  MPU  registers, 
servicing  interrupts,  transferring  programs  to 
and  from  cassette  tapes,  searching  tapes  for 
specific  programs  and  a  routine  to  test  the 
finished  kit.  The  executive  uses  14  bytes  of  RAM 
for  a  scratchpad;  the  remaining  114  bytes  are 
for  user  programs.  An  optional  128x8-bit  RAM 
can  be  added  to  the  p.c.  board  for  larger  user 
programs. 

Educator  II  is  housed  in  a  sturdy  aluminum 
case.  Front  panel  toggle  switches  and  L.E.D.s 
are  used  to  enter  and  display  machine  code. 
Edge  connectors  on  the  p.c.  board  provide  an 
interface  to  the  PIA  and  address,  data  and 
control  busses  for  system  expansion.  Edu- 
cator II  accessories  planned  for  the  near 
future  include  a  keyboard  kit,  video  display 
kit,  a  module  card  rack  and  power  supply, 
memory  modules  and  applications  programs 
on  cassettes. 

The  p.c.  board  layout  is  quite  simple;  kit 
construction  could  be  accomplished  in  one 
evening.  All  components  necessary  to  get  the 
microcomputer  "up  and  running"  are  supplied, 
even  the  solder.  A  separate  power  supply,  of 
course,  is  required.  A  Test-As-You-Build  fea- 
ture provides  for  accurate,  minimum  error 
construction. 

A  comprehensive  construction/instruction 
manual  is  included  with  the  kit.  Nothing  is 
left  to  chance  in  the  manual,  construction 
steps  are  explicitly  detailed.  Theory  of  opera- 
tion of  the  kit's  NMOS  microcomputer  compo- 
nents are  described  in  an  articulate  manner. 
The  user  is  "stepped  through"  increasingly 
complex  demonstration  programs,  shown  the 
basics  of  debugging  and  how  to  use  the 
cassette  operation.  Applications  programs  are 
described  and  listed,  along  with  a  listing  of  the 
resident  firmware. 

Educator  II  retails  for  $169.95  and  is  avail- 
able from  selected  Motorola  HEP  and  MRO 
distributors  and  other  distributors,  nationally. 
The  additional  128x8-bit  RAM  is  also  available 
at  the  same  locations;  the  retail  price  is  $19.04. 

For  further  information  contact:  Motorola 
HEP/MRO  National  Sales  Manager,  705  West 
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22nd  Street,  Tempe,  Arizona  85282;  (602)  244- 
3208,  or  the  Technical  Information  Center, 
Motorola  Semiconductor  Products,  Inc.,  P.O. 
Box  20924,  Phoenix,  Arizona  85036. 

CIRCLE   INQUIRY  NO.   113 

Precision  Voltage  Reference  for 
Instrumentation 

A  stable  2.5  Volt  reference  source,  type 
number  MC1403/1503  has  been  introduced  by 
Motorola. 

Designed  for  critical  instrumentation  and  D-A 
converter  applications,  the  low-cost  monolithic 
circuit  features  a  maximum  output  voltage  varia- 
tion of  only  1%  (+25mV)  and  a  typical  tempera- 
ture coefficient  of  (AVo/'AT)  pf  10  ppm/°C. 

Laser  trimming  of  resistive  networks  as  a 
routine  process  during  normal  manufacture  pro- 
vides a  high  yield  to  a  very  tight  tolerance  speci- 
fication. The  laser  trimming  process  adds  to  the 
probing  time  and  requires  a  small  amount  of  ad- 
ditional real  estate  (compared  with  non  trimmed 
chips)  but  effectively  increases  the  tight- 
tolerance  yield  to  the  point  that  the  small  cost 
increase  is  swamped  by  the  overall  cost  reduc- 
tions made  possible,  compared  with  device 
selection  to  a  given  spec. 

This  chip  also  represents  the  first  utilization 
of  a  P-channel  J-FET  in  a  linear  integrated  circuit 
at  Motorola  (a  relatively  new  production 
technology).  Ion  Implantation  is  the  technology 
responsible  for  this  capability. 

Other  important  circuit  specifications  in- 
clude: 

Line  Regulation  =  3mV  (max)  at  input  voltage 
from  4.5  to  15  V. 

4.5mV  (max)  at  Input  voltage 
from  15  to  40  V. 

Load  Regulations  10mV  (max)  at  output  cur- 
rents from  1  to  11mA. 

For  further  information,  contact  Motorola 
Semiconductor  Products,  Inc.,  P.O.  Box  20912, 
Phoenix,  AZ  85036,  (602)  244-6900. 

CIRCLE  INQUIRY  NO.  114 

Wintek  Reduces  Micro  Price 

WINTEK  has  announced  a  27%  price  reduc- 
tion on  their  16K  byte  WINCE  RAM  Module. 
This  follows  their  50%  price  reduction  on  their 
one  card  microcomputer,  the  WINCE  CON- 
TROL MODULE,  to  $149  last  January. 


The  WINCE  MICRO  MODULES  are  unique  in 
that  they  are  the  only  6800  based  modules 
available  on  industry  standard  4V2"  x  SVz" 
printed  circuit  cards.  Other  WINCE  modules  in- 
clude the  ROM,  EROM  PROGRAMMER,  RELAY 
DRIVER/SENSOR,  CONSOLE,  INTERFACE, 
etc.  The  new  (old)  prices  on  the  RAM  Module 
are:  16K  -  $699  ($889);  12K  -  $575  ($689);  8K 
-$399  ($489);  4K  -  $298  ($275).  WINTEK  Corp., 
902  N.  9th  Street,  Lafayette,  IN  47904.  (317) 

742-6802. 
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OSI 470B  Floppy  Disc 

The  470B  is  an  upgrade  of  OSI's  popular 
470  floppy  disc.  The  new  disc  features  a  GSI 
model  110  disc  drive  for  240K  bytes  single 
density  storage  or  480K  bytes  double  density 
storage.  The  new  disc  also  features  a  head 
load  indicator  and  a  prefabricated  fifty  line 
interconnecting  cable.  The  introductory  special 
for  the  470B  is  $599  for  a  fully  assembled  drive 
and  cable  harness,  6502  disc  operating  system, 
and  controller  board  in  kit  form. 
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The  drive  is  also  available  fully  assembled 
for  OSI  Challengers  including  matching  case 
and  power  supplies  for  $990.  OSI's  floppy  disc 
bootstrap  prom  allows  the  owner  of  any  OSI 
system  to  use  his  floppy  disc  immediately  on 
power  up  and  is  available  for  $29  with  either 
version  of  the  470B. 

For  further  information,  contact  OSI,  Ohio 
Scientific  Instruments,  11679  Hayden  Street, 
Heron,  OH  44234. 

CIRCLE   INQUIRY  NO.   116 

Booklet  Describes  Latest 
Telecommunication  Circuits 

A  new  catalog  of  microprocessors  and  in- 
tegrated circuits  designed  for  telecommunica- 
tions applications,  is  now  available  from  Na- 
tional Semiconductor  Corporation. 

The  12  page  booklet  contains  descriptions, 
data,  and  applications  notes,  and  diagrams  of 
twelve  different  subsystems  product  lines  that 
are  of  particular  importance  to  manufacturers 
and  users  of  modern  telecommunications 
systems  equipment. 

The  booklet  is  available  without  charge  from 
National  Semiconductor,  2900  Semiconductor 
Drive,  Santa  Clara,  California  95051,  and  from 
National's  local  sales  offices. 

CIRCLE  INQUIRY  NO.   117 

Color-Coded  Miniature  DIP  Switch 

Color  codes  have  been  established  for  easy 
recognition  of  EECO's  MICRO-DIP  switch  out- 
put codes  when  the  switches  are  mounted  on  a 
circuit  board.  Four  code  colors  have  been 
assigned:  Red-BCD  1-2-4-8,  Orange-BCD  Com- 
plement only,  Green-2  pole  0,  1  repeating  and 
Blue-1  pole  0-4  repeating. 
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MICRO-DIP  is  a  miniature  DIP  switch  that 
occupies  only  one  halt  of  a  14-pin  DIP  socket. 
It  can  also  be  mounted  directly  on,  and  elec- 
trically connected  to,  a  printed  circuit  board  by 
hand  or  flow  soldering.  MICRO-DIP,  only  0.400" 
x  0.380"  x  0.225",  is  a  ten  position  switch.  The 
0  to  9  position  settings  are  made  by  screw 
driver  rotation. 

Priced  under  $1.00  in  10K  quantities.  Con- 
tact: EECO,  1441  East  Chestnut  Avenue,  Santa 
Ana,  CA  92701  or  Phone  "Switch  Products" 
(714)  835-6000. 

CIRCLE   INQUIRY   NO.   119 

New  Subsystem  Gets 
Microcomputers  Working  Faster 

Designated  Subsystem  B,  the  package  is  of- 
fered in  three  different  modules  differing  only  by 
amount  of  memory  offered.  Users  of  Subsystem 
B  will  find  that  all  the  major  system  elements 
necessary  to  get  such  computers  as  Altair,  Im- 
sai  and  Comemco  Z-2  on  the  air  are  provided. 
Subsystem  B  includes  RAM  and  PROM 
memory,  parallel,  serial,  cassette  and  video 
display  interfaces  and  software.  The  software  in- 
cludes a  bootstrap  loader  program  to  load  CUTS 
1200  BAUD  cassette  tapes. 

Each  of  the  three  packages  includes  Total 
Memory  (bytes);  Display  I/O;  Parallel,  Serial  I/O; 
Tape  Cassette  I/O  and  Memory  (KRA),  plus  the 
new  Processor  Technology  General  Purpose 
Memory  (GPM)  module  which  is  included  at  no 
extra  cost.  Purchased  separately,  the  GPM  is 
priced  at  $129.  The  GPM  provides  1024  bytes  of 
low  power  static  RAM,  2048  bytes  of  pre- 
programmed ROM  or  EPROM  and  space  for 
8192  bytes  of  ROM  or  2708  type  EPROM  in  addi- 
tion. The  GPM  can  be  used  with  the  new  ROM 
version  of  the  firm's  ALS-8  Editor/Assembler 
software  package.  Price  of  the  ALS-8/ROM  chip 
set  is  $159. 

Subsystem  B  is  availble  from  Processor 
Technology  dealers  throughout  the  U.S.  and 
Canada  or  may  be  ordered  directly  from  the  firm. 
For  prices  and  more  information,  please  ad- 
dress Processor  Technology  Corporation,  6200 
Hollis  Street,  Emeryville,  CA  94608.  Phone  (415) 
652-8080. 

CIRCLE   INQUIRY   NO.   120 

SC/MP  Microprocessor  Applications 
Handbook 

A  new  applications  handbook  for  the  SC/MP 
microprocessor  is  now  available  from  National 
Semiconductor  Corporation.  The  150  page 
manual,  which  contains  detailed  information 
invaluable  in  building,  checking  out  and  op- 
erating a  host  of  SC/MP  based  systems  is 
conveniently  organized  in  capsule  form,  to 
enable  the  designer  to  expand,  modify  or 
customize  a  particular  application  with  a  mini- 
mum of  effort. 

The  first  chapter  deals  with  general  design 
data,  and  contains  basic  SC/MP  applications 
parameters:  instruction  sets,  addressing  modes, 
input/output  capabilities,  interrupt  structures, 
etc.  Additional  information  on  general  purpose 
applications  is  found  in  the  appendix. 

Chapter  two  has  applications  data  organized 
into  sections  according  to  class:  for  example, 
analog  to  digital/digital  to  analog  systems, 
keyboard/display  systems,  multiprocessor  sys- 
tems, and  so  forth.  This  method  of  arranging 
the  information  increases  referencing  con- 
venience, and  makes  it  easier  to  expand  and 
update  information  on  a  particular  application. 

The  handbooks  are  available  for  $5.00  each, 
postpaid,  from  National  Semiconductor  Cor- 
poration, Marketing  Services  (520),  2900  Semi- 
conductor Dr.,  Santa  Clara,  Calif.  95051 . 

CIRCLE   INQUIRY  NO    121 

VIDEO  GAME  CHIP 
FOR  BLACK— AND— WHITE  TV 

A  new  game  chip  intended  for  the  black  and 
white  TV  market  is  now  available  from  National 
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Semiconductor  Corporation.  The  MM5789  is  an 
IC  that  has  tennis,  hockey  and  handball  in  a 
format  similar  to  the  MM57100,  National's  col- 
or video  game  chip. 

The  main  difference  between  the  MM5789 
and  the  MM57100,  other  than  color,  is  in  the 
hockey  game.  In  the  MM57100,  downfield 
players  engage  in  random  blocking  to  protect 
each  player's  goal.  With  the  MM5789,  the 
downfield  players  are  controlled  by  the 
player's  paddle. 

The  game  chips  may  also  be  integrated 
directly  into  a  TV  set  without  going  through  the 
antenna,  requiring  only  two  chips  instead  of 
three.  The  MM5789  generates  the  composite 
video,  and  the  MM53104  operates  directly  with 
a  3.58  MHz  crystal.  To  accomplish  this,  the 
video  signal  is  inserted  into  the  television  set 
at  a  point  after  the  video  detector  and  the  audio 
are  switched  into  the  sound  section  of  the  set. 
In  this  way,  an  ordinary  black  and  white  TV  set 
may  be  modified  to  include  games  by  adding  a 
multipole  switch  power  supply,  game  chipset 
and  components,  and  a  push-button  switch  to 
select  the  game. 

An  external  RC  network,  consisting  of  a  fixed 
capacitor  and  a  variable  resistor,  gives  the  ver- 
tical paddle  positioning.  Moving  to  the  top  or 
bottom  boundary  and  pressing  the  reset  button 
or  an  external  button  will  change  the  paddle 
size.  The  games  are  selected  in  sequence  by 
pushing  a  button.  The  score,  presented 
numerically  on  the  TV  screen,  is  blanked 
automatically  when  the  ball  is  put  into  play. 

For  further  information,  contact  National 
Semiconductor,  2900  Semiconductor  Drive, 
Santa  Clara,  CA  95051,  Tel.  (408)737-5000. 
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Intra-Switch™ 

A  line  of  50  discrete  slide  switches  and 
both  male  and  female  standard  double-row 
flat  ribbon  cable  socket  connectors  all  in  a 
tidy  little  molded  package  small  enough  to 
get  lost  in  a  shirt  pocket. 


That's  Intra-SwitchTM,  the  flat  cable  system 
testing  aid  from  A  P  Products  Incorporated. 

Intra-Switch  comes  in  the  five  cable  line 
widths  most  popularly  used  in  ribbon  systems: 
20,  26,  34,  40  and  50  contacts  (lines)  wide. 
It  has  a  female  connector  at  one  end,  a  male 
at  the  other,  and  line-by-line  discrete  switching 
in  between. 

Thus  Intra-Switch  can  plug  directly  into  the 
line  at  any  point  where  a  connector  is  in- 
corporated into  the  ribbon  jumper  system. 
Then,  as  a  probe  point  or  pen  point  moves 
each  switch  toward  the  "OPEN"  or  "CLOSED" 
label  molded  into  the  Intra-Switch,  each  line 
is  selectively  opened  or  closed. 

That  makes  diagnostic  and  quality  testing, 
programming  and  selective  inhibiting  faster 
and  easier,  and  provides  a  graphic  reference 
at  each  switch  of  the  line's  status. 

Intra-Switch  is  available  through  A  P  Products 
distributors,  who  can  be  located  through  the 
company's  toll-free  Faster  And  Easier  Line, 
(800)  321-9668.  Or  write  A  P  Products,  72 
Corwin  Drive,  Box  110,  Painesville,  Ohio  44077. 
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Unlimited  Number 

01  btepS  INCLUDES  FREE  . 

14  Digit  Readout       •  44  page  handbook 

•  ONLY $189.00  •  Users  Group  Membership 

•  IN  STOCK  •  Programming  Sheets 
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ELECTRONICS  CORPORATION 

5  EASTMANS  RD.,  PARSIPPANY 

NEW  JERSEY  07054 

TELEPHONE:  (201)  887-7100 
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IMSAI  8080 
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=  IMSAI  Z-80 


Kit 

Assembled 

IMSAI  Z-80  standard  (without  8080  CPU) 

with  powerful  TDL  ZPU  Board    

794.00 

994  00 

IMSAI  Z-80  with  22  slot  board      

839.00 
594.00 
619.00 

1039.00 
794.00 
819.00 

IMSAI  8080  with  6  slot  board     

IMSAI  8080  with  22  slot  board     

for  presoldered  22   slot  board  add  $160.00 

(includes  cost  of  connectors  and  card  guides) 

Connectors  (for  IMSAI)     

4.00 

Card  Guides,  one  pair  (for  IMSAI)     

1.00 

IMSAI  4A-4  RAM  Board     

129.00 
180.00 

229.00 
300.00 

IMSAI  M IO  Board     

IMSAI  Priority  Interrupt/Interval 

112.50 
85.00 

212.50 
125.00 

IMSAI  1  Port  Parallel  I/O  Board 

IMSAI  4  Port  Parallel  I/O  Board 

140.00 
112.50 

240.00 
192.50 

IMSAI  1  Channel  Serial  I/O  Board    

IMSAI  2  Channel  Serial  I/O  Board     

140.00 

240.00 

Socket  sets  for  above  —  call  for  pricing 

Cable  assemblies  for  above  —  call  for  pricing 

ICOM's  Frugal  Floppy,  with  Drive,  CF  360 

controller,  all  cables  and  connectors 

N/A 

1129.00 

ICOM's  Frugal  Floppy  with  Dual  Drives   .  .  . 

N/A 

1749.00 

Complete  Dual    Drive  system  with  ICOM  Due 

I 

drives.  Power  Supply,  Controller,  Interface/ 

Software,  in  a  Synetics  Designs  box 

N/A 

2445.00 

Prices  Subject  to  Change  Without  Notice 

ICOM's  Microfloppy  Disk  System, 

including  Drive,  Power  Supply, 

Cabinet,  Controller/Interface, 

Software,  Manuals  and  Disketttes 

TDL  System  Monitor    Board     

TDL  4K  Expandable  Memory 

(expandable  to  16K)    

Kit 

N/A 
275 

275.00 

279.00 

392.00 

135.00 

549.00 

242.00 

73.50 

.  255:00 

.  280.00 

990.00 

,;875  00 

Assembled  1 

995.00 
355.00 

189.00 

339.00 

482.00 

165.00 

669.00 

300.00 

88.50 

300.00 

340.00 

1280.00 

1050.00 

1475.00 
390.00 

TDL  8K  Expandable  Memory 
(expandable  to  16K)    

TDL  12K  Expandable  Memory 
(expandable  to  16K)    

TDL  4K  Expansion  Modules     

TDL  16K  Memory  Board    

TDL  Z-80  ZPU  Board 

OAE  Paper  Tape  Reader  (OP-80A)    

Seals  8K  memory  board,  500  ns  maximum 
Seals  8K  memory  board,  225  ns  maximum 
SOROC  IQ  120  Intelligent  Terminal 

OKI  Data  110  Printer:  110CPS  dot 

matrix  line  printer,  tractor 

feed  with  RS232  interface 

Merlin  Video  Board  with  MBI  &  MEI 

N/A 
330.00 

NEW  PHONE-CALL  (714)  731-5197  NOW! 
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COMPLETE  MICROPROCESSOR 
FLOPPY  DISK  SYSTEM 


THE  FORMULA  FOR  MEMORY 

This  fantastic  combination  is  made  up  of  the  Vector  1 
computer  (8080  full  vector/interrupt  CPU  with 
PROM/RAM  board  and  serial  I/O)  and  the  North  Star 
Micro-Disk  System.  The  disk  drive,  controller,  interface 
and  power  supply,  all  fit  snugly  inside  the  Vector  1 
cabinet,  accessible  from  the  front  of  the  machine,  giving 
you  a  microprocessor/floppy  disk  system  in  one 
cabinet  —  the  Vector-Plus! 

Vector-Plus  with  North  Star  Micro-Disk  System 
1351.25(k)   1651.25  (A) 


ULTRABYTE 


*Lowest  Prices! 

*Factory  Authorized  Dealers 

*Shipping  averages  24  hours  to  3  weeks 

*Phone  in  credit  card  orders  for  instant  service 

^Specializing  in  complete  systems  to  your  specifications 

*Package  discounts  available 

*Shipping  FOB  Factory 

*Answers  to  all  technical  questions 

*Expanded  to  new  location:  310  S.  Pacific  Avenue 

Tustin,  CA     92680 
For  complete  Ultrabyte  Mail  Order  Catalogue,  including  Micro- 
processors, memory,  I/O  Peripherals,  complete  Business  Systems 
and  specifications,  send    $1.00 


VECTOR  1 


This  8080  based  computer  comes  fully  equipped  with  all  you 
need  to  get  started!  It  houses  an  8080  based  CPU  with  vectored 
priority  interrupts  and  a  real  time  clock.  Its  PROM/RAM  board 
with  IK  RAM  and  room  for  2  1702A  PROMS  eliminates  the 
need  for  a  front  panel  with  its  jump-on-reset  feature  (enables 
you  to  hit  reset  and  go  to  any  location  in  memory  determined 
by  the  first  command  on  PROM).  The  PROM/RAM  board  also 
houses  three  options  of  SIO:  (A)  3P  +  S,  MITS  SIO  Rev.  1;  (B) 
MITS  2  SIO;  (C)  IMSAI  SIO  2  (please  specify  which  you  prefer 
when  ordering).  This  system  is  housed  in  a  custom  cabinet,  18 
slot  mother  board  S-100  Bus  with  6  connectors  and  card  guides, 
and  an  18A,  8V;  2.5A  +     16V  power  supply. 

Kit 

Victor  1  Microcomputer  (as  above)      557. CO 

Vector  Z-80  (as  above  but  with  TDL  ZPU)  .  739.00 
PROM/RAM  board  with  IK  RAM,  space  for  2 

1702A  PROMs  (state  option  A,  B,  or  C)  .  .  119.00 
512  Byte  Monitor  on  2  1702A  PROMs 

(9  commands),  used  with  TARBELL  mode; 

specify  A,  B,  or  C      40.00 

Additional  12  connectors  and  card  guides     .  . 


Assembled 


777.00 
959.00 


60.00 
54.00 


ULTRABYTE 


Mailing  Address:  Executive  offices  expanded  to: 

P.O.  Box  370  310  S.  Pacific  Avenue 

Westminster,  CA     92683  Tustin,  CA    92680 

NEW  PHONE!  (714)731-5197 


NEW  PHONE-CALL  (714)  731-5197  NOW! 
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If  you  want  a  microcomputer 
with  all  of  these  standard  features  •  • . 


•8080MPU(Theon 
with  growing  soft- 
ware support) 

•  1024  Byte  ROM 
(With  maximum  ca- 
pacity of  4K  Bytes) 

•  1024  Byte  RAM 
(With  maximum 
capacity  of  2K 
Bytes) 

•  TTY  Serial  I/O 
•EIA  Serial  I/O 

•  3  parallel  l/O's 
•ASCII/Baudot 
terminal  com- 
patibility with  TTY  machines  or  video  units 

•  Monitor  having  load,  dump,  display,  insert 
and  go  functions 


•  Complete  with  card 
connectors 
•  Comprehensive 
User's  Manual,  plus 
Intel  8080  User's 
Manual 
•  Completely 
factory  assembled 
and  tested  — not 
e  kit 

•  Optional  ac- 
cessories: Key- 
board/video 
display,  audio 
cassette  modem 
interface,  power  supply,  ROM  programmer 
and  attractive  cabinetry ...  plus  more  options 
to  follow  The  HAL  MCEM-8080.  $375 


.  •  .then  let  us  send  you  our  card. 


HAL  Communications  Corp.  has 
been  a  leader  in  digital  communi- 
cations for  over  half  a  decade. 
The  MCEM-8080  microcomputer 
shows  just  how  far  this  leadership 
has  taken  us . . .  and  how  far  it 
can  take  you  in  your  applications. 
That's  why  we'd  like  to  send 
you  our  card  — one  PC 
board  that  we  feel  is  the 
best-valued,  most  complete 


m 


microcomputer  you  can  buy.  For 
details  on  the  MCEM-8080,  write 
today.  We'll  also  include  compre- 
hensive information  on  the  HAL 
DS-3000  KSR  microprocessor- 
based  terminal,  the  terminal  that 
gives  you  multi-code  compati- 
bility, flexibility  for  future 
changes,  editing,  and  a 
convenient,  large  video 
display  format. 


HAL  Communications  Corp. 

Box  365, 807  E.  Green  Street,  Urbana,  Illinois  61801 

Telephone  (217)  367  7373 


DIGITAL  DATA  RECORDERS 

MODEL  3M3  Featuring  ihe  radically  new  "Uniboard"  method  of  con- 
struction for  data  cartridge  drives.  The  major  computer  makers  are 
changing  to  cartridges  at  a  rapid  pace  because  of  the  freedom  from  binding 
and  greater  data  reliability.  Operates  in  the  phase  encoded  self-clocking 
mode  which  provides  greatly  enhanced  freedom  from  speed  variation 
problems  and  allows  100%  tape  interchangeability  between  units. 

Uses  the  3M  Data  Cartridge,  model  DC  300.  This  cartridge  contains  300 
feet  of  .250  tape  in  a  sealed  plastic  container.  Using  four  tracks  you  can 
record  nearly  2  megabytes  of  data  on  a  cartridge. 

CONTROLLING  I/O  BOARDS 

2$IO(R)  CONTROLLER  (Bootstrap  Eliminator) 

This  is  a  complete  8080,  8085,  or  Z80  system  controller.  It  provides  the  ter- 
minal I/O  (RS232,  20  ma.,  or  TTU  and  the  data  cartridge  I/O,  plus  the  motor 
controlling  parallel  I/O  latches.  One  kilobyte  of  on  board  ROM  provides 
turn  on  and  go  control  of  your  Altair  or  imsai.  No  more  bootstrapping, 
toads  and  Dumps  memory  in  Hex  on  the  terminal,  formats  tape  cartridge 
files,  has  word  processing  and  paper  tape  routines.  Best  of  ail,  it  has  the 
search  routines  to  locate  files  and  records  by  means  of  six,  five  and  four 
letter  strings.  Just  type  in  the  file  name  and  the  recorder  and  software  do 
the  rest.  Can  be  used  in  the  BiSync  (IBM),  BiPhase  (Phase  Encoded)  or  NRZ 
modes  with  suitable  recorders  and  interfaces. 


Write  for  full  details  and  product  information. 

"COMPUTER  AID"  and  "UNIBOARD"  are  trademarks  of  the  NATIONAL 
MULTIPLEX  CORPORATION.  The  3M  Data  Cartridges  are  covered  by  3M 
Patents  and  Marks.  "UNIBOARD"  Patents  Pending. 


NATIONAL  MULTIPLEX  CORPORATION 

3474  Rand  Avenue,  South  Plainfield  NJ  07080,  Box  288, 
Phone  (201)  561-3600  TWX  710-997-9530 


Military  Qualification  for  Sockets 

Plug-In  Electronic  Components 

MIL-S-83734A  (USAF) 

The  Garry  Low  Profile  I.C.  Sockets  Series 
102  and  Series  300  are  QPL-listed  in  accor- 
dance with  the  requirements  of  Specification 
Sheets  M83734/3  through  10.  The  specification 
listings  cover  both  dip-solder  and  solder  cup 
terminations. 


\\\\\\W 
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For  complete  MIL-S-83734A  cross  reference  in- 
formation write  or  phone  the  Garry  Engineer- 
ing Department  directly. 

For  more  information,  contact:  Harry  A.  Kop- 
pel,  Executive  Vice  President,  Garry  Manufac- 
turing Co.,  1010  Jersey  Avenue,  New 
Brunswick,  N.J.  08902;  (201)  545-2424. 

CIRCLE   INQUIRY   NO.   12S 


TAPS  Series  for  Microprocessor 
Applications 

TAPS  SERIES  of  triple  output  D.C.  power  sup- 
plies for  microprocessor  and  other  multiple  D.C. 
power  applications  are  now  available  with  a 
choice  of  four  D.C.  outputs  and  dimensions, 
ranging  in  price  from  $75.90  to  $163.00,  depend- 
ing on  model  and  quantity  ordered. 
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Regulation  is  ±0.1%  for  line  and  load  with 
universal  A.C.  Input  of  115/230V  ±10%, 
47-63HZ.  Ripple  is  5mV  peak  to  peak  maximum; 
typically  1mV. 

Operating  at  full  output  power  over  the  range 
of  -  20°C.  to  +  50°C,  the  units  can  operate  up 
to  65 °C.  with  derating. 

Stability  is  ±0.2%;  outputs  exhibit  no  over- 
shoots as  a  result  of  turn-off,  turn-on  or  power 
failure.  Transient  response  is  less  than  50 
microseconds. 

All  three  outputs  on  the  TAPS  SERIES  are 
isolated  from  each  other  so  that  either  positive 
or  negative  can  be  grounded  on  any  output.  Ad- 
justment of  output  voltages  is  accomplished  by 
means  of  a  screwdriver  adjust  isolated  wire 
wound  potentiometers. 

Temperature  coefficient  is  0.02%/°C.  All 
units  are  rated  fully  with  convection  cooling  up 
to  50°C.  in  free  air.  Optional  70°C.  units  are  also 
available. 

Units  are  constructed  on  aluminum  chassis 
with  approximately  20%  more  heat  sink  area 
than  competitive  units  making  higher  reliability 
MTBF  figures  possible.  All  units  may  be 
mounted  in  various  orientations  and  various  op- 
tional fasteners  can  be  provided. 

Overvoltage  is  included  in  all  units  on  the  5V 
outputs  and  foldback  current  limiting  is  stan- 
dard for  all  three  outputs. 

Remote  sense  is  also  provided  on  the  5  Volt 
output  on  all  units. 

Available  for  delivery  off-the-shelf,  the  TAPS 
SERIES  provides  a  ready  solution  to  many  multi- 
ple D.C.  voltage  requirements.  For  further  infor- 
mation, please  contact  K.  Nelson  or  G.  Mousel, 
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Adtech    Power,    Inc.,    1621    S.    Sinclair    St., 
Anaheim,  CA  92806,  (714)  634-9211. 

CIRCLE  INQUIRY  NO.  118 

OSI  Auto-Load™  Cassettes 

OSI  announces  a  full  set  of  software  avail- 
able on  cassette  for  use  with  any  6502  system 
equipped  with  OSI's  65V  PROM  monitor. 

Through  the  use  of  this  monitor's  load  com- 
mand, these  cassettes  automatically  generate  a 
complete  operating  system  in  the  computer  in- 
cluding CRT  routines,  keyboard  routines, 
cassette  I/O  and  the  program  of  interest.  Thus, 
the  user  simply  turns  the  computer  on  and  types 
an  "L"  at  the  keyboard— the  cassette  does  the 
rest! 

Programs  now  available  include:  Tiny  BASIC 
for  4K  and  8K  computers,  6502  Resident 
Assembler,  an  Extended  Monitor,  "Life,"  a 
Graphics  Editor,  some  games  and  OSI's  new 
6502  8K  BASIC  by  Microsoft.  Prices  range  from 
$5  to  $50  including  manuals. 

For  further  information,  contact  OSI,  Ohio  In- 
struments, 11679  Hayden  St.,  Hiram,  OH  44234. 

CIRCLE  INQUIRY  NO.  123 

Blank  8K  RAM  Board 

Ithaca  Audio  announces  its  new  blank  8K 
RAM  board  for  2102  or  equivalent  1K  static 
memory.  Features  include  full  buffering  on  all 
address  and  data  lines,  memory  protect/un- 
protect  and  selectable  wait  states.  It  is  available 
only  as  a  blank  board  with  documentation  for 
$25.00.  Liberal  dealer  and  quantity  discounts  are 
available. 

This  is  the  only  blank  8K  board  on  the  market 
today  and  has  generated  tremendous  interest 
with  the  advanced  hobbiest  who  has  access  to 
his  own  memory  and  does  not  want  to  pay  for  a 
kit. 

For  furhter  information,  contact:  Steven 
Edelman,  Ithaca  Audio,  Box  91,  Ithaca,  NY 
14850,(607)273-3271. 
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Intra-Connectors™ 

Designed  for  people  using  or  designing  with 
flat  ribbon  cables  and  standard  double-row 
socket  connectors,  the  Intra-Connector™  con- 
sists of  a  standard  female  double  row  socket 
connector  and  two  sets  of  mating  male  contact 
pins,  at  right  angles  to  each  other. 


Thus  Intra-Connector  can  be  used  as  a 
through-line  connector,  either  straight  or  at  right 
angles,  with  a  redundant  set  of  male  pins  to 
facilitate  signal  tracing  and  measurement  at 
various  points  throughout  flat  cable  systems  — 
wherever,  in  fact,  a  connector  is  now  installed. 
In  this  application,  Intra-Connector  is  a  valuable 
testing  tool. 

Intra-Connector  can  also  be  used  to  expand 
upon  existing  systems  by  residing  as  a  line 
"tap,"  the  full  cable  wide.  Thus  daisy  chains  can 
be  built  into  existing  systems  quickly  and  easi- 
ly. Here,  Intra-Connector  performs  as  an 
equivalent  to  the  cube  tap. 

Intra-Connector  is  available  in  the  five  most 
popular  flat  ribbon  cable  line  widths  to  work  im- 
mediately with  the  bulk  of  all  of  today's 
systems:  20,  26,  34,  40  and  50  contacts  (lines) 
wide. 

Intra-Connector  is  available  from  A  P  Pro- 
ducts distributors,  who  can  be  located  through 
the  company's  toll-free  Faster  And  Easier  Line, 
(800)  321-9668.  Or  write  A  P  Products,  Box  110, 
72  Corwin  Drive,  Painesville,  Ohio  44077. 
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Great  Jumpers 

Great  Jumpers  are  the  first  and  only  flat  cable 
connector  system  to  be  fully  pre-assembled  and 
pre-tested  at  the  factory.  Cable  strain  reliefs  are 
an  integral  part  of  the  molded-on  connectors. 
And  tiny  access  ports  at  the  rear  of  each  con- 
nector permit  complete  line-by-line  probeability, 
even  after  installation. 
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Great  Jumpers  are  available  in  several  lengths 
and  configurations  in  the  5  most  popular  cable 
widths,  20,  26,  34,  40  and  50  conductors.  Con- 
figurations included  are  industry  standard 
double  row  socket  connectors  (2  rows  of  con- 
tacts on  a  '/to  inch  by  VI o  inch  matrix),  as  well  as 
card-edge  and  PCB  industry  standard  connec- 
tors. 

Great  Jumpers  are  very  easy  to  recognize. 
Double  ended  and  daisy  chain  jumpers  are  bold 
electric  pink  in  color.  One  edge  of  the  flat  cable, 
however,  is  color  striped  for  easy  assembly  in- 
dexing. Single  ended  assemblies  use  standard 
rainbow  color-coded  cable. 

Dealers  and  distributors  who  carry  Great 
Jumpers  and  the  entire  A  P  Products  Faster  and 
Easier  Line  can  be  located  through  the  com- 
pany's toll-free  Faster  and  Easier  Line: 
800-321-9668,  or  contact  A  P  Products  Incorpor- 
ated, Box  1 10,  72  Corwin  Drive,  Painesville,  Ohio 
44077,  (216)354-2101. 
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at  lowest  cost 


FOR  REAL  RELIABILITY 

Get  the  first  really  effective  Selectric®  conversion  kit.  Not  a  mechanical  nightmare  or  a  collection  of  switches  and 
coils,  this  unit  is  designed  around  specially  built  solenoids  and  the  latest  opto-electronics  to  achieve  a  superior 
product.  This  product  gives  you  the  usage  of  the  same  rugged  mechanism  that  has  been  the  industry  standard. 
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Item  Description  Price 

SK-1  Selectric  conversion  kit,  with  all  mechanical  148.00 

and  electronic  parts.  Needs  1  amp  at  1 2  volts 

SK-2  SK-1   with   built-in   power  supply  and  TTL  215.00 

compatibility 

SK-3  SK-2  with  controller  kit  giving  RS232  serial  389.00 

ASCII  data  at  110  or  300  BPS.  A  high  speed 
paper  tape  interface  is  included 

DK-1  Floppy  disk  and  controller  kit,  with  350  KB  795.00 

drive.  For  use  with  SK-3,  or  any  serial 
interface,  up  to  19200  BPS.  Contains  high 
level  DOS,  with  simple  commands  making 
any  terminal  a  smart  one  or  any  serial  CPU  a 
disk  system 

Manuals  from  above  kits  are  offered  for  the  purpose  of  evaluating  the 
kits.  Refunds  for  manuals  apply  on  subsequent  kit  order. 


SK-D1    Selectric  Conversion  Manual 

SK-D2    Selectric  Programming  Manual,  with 
listings  and  timing  data 

DK-D1    Floppy  Disk  Kit  &  DOS  Manual 
Shipping  date  1-3  weeks  after  arrival  of  order. 


6.50 
6.50 

6.50 


Iriarp  &  Associates 

Box  26045,  Lakewood,  Colorado  80226 
CIRCLE  INQUIRY  NO.  59 
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Punched  Tape  Reader/Spooler  for 
CNC  Applications 

EECO's  new  2001-4  Reader/Spooler  is 
designed  for  numerical  control  and  automatic 
machine  control  applications.  It  reads  bidirec- 
tionally  at  speeds  up  to  200  cps  in  step  or  in 
priority  interrupt  mode  and  searches  and 
rewinds  at  400  cps. 


The  EECO  2001-4  read  head  opens  wide  for 
easy  tape  loading.  It  is  self-cleaning  and  will 
not  build  up  static  electricity.  The  fully  propor- 
tional servo  spooler  system,  broad  shouldered 
sprocket  and  step  motor  drive  are  designed  for 
gentle  handling  of  tape. 

EECO  2001-4  can  operate  in  loop  or  spool 
mode.  The  51/2"  reels  can  hold  up  to  600  feet  of 
2.7  mil  tape.  The  unit  can  read  5, 6,  7  and  8  level 
tapes,  up  to  0.0045  inches  thick,  that  are  at 
least  40%  opaque.  Single  unit  price  is  $750 
with  OEM  volume  discounts  available. 

For  further  information  contact  EECO,  1441 
East  Chestnut,  Santa  Ana,  California  92701  or 
phone  "EECO  Peripheral  Products"  (714) 
835-6000. 

CIRCLE  INQUIRY  NO.   130 

"Comparison  Shopping"  Catalog 

Computer  Warehouse  Store  announces  the 
availability  of  its  48-page  catalog  for  personal 
computing    enthusiasts   and   small    systems 


users.  It  explains  five  different  microcomputer 
kits  and  an  abundance  of  90-day  warranteed 
used  peripherals  such  as  CRT  terminals, 
keyboard/printer  terminals,  video  monitors, 
tape  drives,  disk  drives  and  printers.  Since  it  is 
the  only  such  catalog  available  in  the  micro- 
computing field,  it  marks  the  beginning  of 
"Mail-order  computers"  and  alleviates  hard- 
ware and  information  inaccessibility  that  has 
caused  problems  for  many  computerists  in 
this  field. 

"All  About  Hobby  Microcomputer  Systems," 
a  special  report  featured  in  the  catalog,  pro- 
vides pertinent  information  of  concern  to  all 
computerists  —  from  novice  to  sophisticated 
hacker.  It  tells  what  to  look  for  in  selecting  a 
microcomputer  system  (Data  width,  address- 
ing, capacity,  and  instruction  set,  for  example), 
micro  alternatives  (homebrews,  kits  and 
assembled  systems),  basic  system  considera- 
tions and  system  versatility  through  expan- 
sion. 

The  Catalog  is  slated  to  be  printed  twice  a 
year  and  according  to  Sonny  Monosson,  presi- 
dent of  American  Used  Computer,  it  will  offer 
the  best  available  used  peripherals  to  com- 
puterists. The  ability  of  Computer  Warehouse 
Store  to  offer  this  equipment  is  because  of 
large  volume  buying  and  the  resources  and 
contacts  of  the  parent  company,  he  explained. 

The  catalog  is  available  for  $1  from  Com- 
puter Warehouse  Store,  Dept.  C,  P.O.  Box  68, 
Kenmore  Station,  Boston,  Mass.  02215. 
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Zilog  Z-80  MCB  Compatible 

Programmable  Gain  Amplifier  Card 

(PGA) 

The  Signal  Laboratories,  Inc.  Programmable 
Gain  Amplifier  card  (PGA)  is  a  Zilog  Z-80  MCB 
compatible  accessory  offering  two  channels  of 
computer  controlled  amplification,  each  hav- 
ing both  filtered  and  unfiltered  outputs. 
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PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  -  TINY.  4K,  8K  and  12K. 
FOCAL  —  DOS  -  GAMES  -  BUSINESS  APPLICATIONS. 


ALSO   AVAILABLE 


APPLE  1 
MODEMS 


CASSETTES 
TERMINALS 


FLOPPIES 
DEC.  WRITERS 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  /  MAGAZINES. 

BYTE  SHOP  EAST,  INC. 

27-21  HEMPSTEAD  TURNPIKE 

LEVITTOWN.  LONG  ISLAND 

(516)  731-8116 

TWO  BLOCKS  EAST  OF  WANTAGH  PKWY. 

HOURS:   TUES.  thru  FRIDAY       12  to  9 
SATURDAY  10  to  S 


Under  control  of  the  Z-80  MCB  the  gain  of 
each  channel  may  vary  from  unity  (Odb) 
through  54  db  (70  db  optional)  in  2  db  in- 
crements with  gain  accuracies  of  0.1  %  (0.01  % 
optional).  Similarly  the  Z-80  MCB  may  select 
any  one  of  eight  customer-predetermined 
bandwidths  for  each  channel's  filtered  output. 
Unfiltered  outputs  are  3  db  down  at  50  KHz. 
The  PGA  is  one  of  a  family  of  Zilog  Z-80  MCB 
compatible  accessory  cards  available  from 
Signal  Laboratories,  Inc.,  202  N.  State  College 
Blvd.,  Orange,  CA  92668.  For  information  call 
Del  Flagg  or  Bill  Chidester  at  (714)  634-1533. 
Price  for  quantities  under  ten  is  $395.  Available 
from  stock. 
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Hexadecimal  Calculator  Helps 

Programmers  Work  with 

Computer  Number  Systems 

Called  the  Tl  Programmer,  it  is  the  latest  pro- 
ductivity tool  for  programmers  and  others  who 
work  with  computers.  The  number  bases  in- 
clude hexadecimal  (base  16)  and  octal  (base  8) 
as  well  as  decimal  for  everyday  arithmetic. 
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Since  most  computers  use  a  binary  number 
system  for  internal  data  storage  and  address- 
ing, programmers  and  computer  users  are 
often  required  to  convert  and  manipulate  cod- 
ed numbers  in  other  related  number  bases.  In 
the  past,  this  required  time-consuming  manual 
calculations  and  the  use  of  addition, 
multiplication  and  conversion  tables. 

Now  users  of  the  new  Tl  calculator  can  get 
those  answers  fast  by  keying  in  the  problems 
in  the  same  number  system  used  by  the  com- 
puter. Then  the  calculator  performs  its  opera- 
tions in  that  number  system  and  converts 
results  to  a  number  system  which  users  can  in- 
terpret more  rapidly. 

The  calculator  can  perform  bit  by  bit  logical 
operations  on  numbers  in  hexadecimal  or  oc- 
tal. Included  are  AND,  OR,  Exclusive  OR  and 
SHIFT  operations. 

Users  will  also  find  the  calculator  useful  as  a 
regular  day-to-day,  four-function  machine  in 
the  decimal  base.  The  unique  combination  of 
functions  make  it  an  excellent  tool  to  handle 
the  bulk  of  a  programmer's  personal  and  pro- 
fessional requirements.  Its  speed  in  all  number 
bases  is  essentially  instantaneous. 

A  constant  mode  can  be  used  for  all  kinds  of 
repeated  arithmetic  and  logical  operations. 
Memory  features  include  store,  recall  and  sum. 

Other  features  include  an  eight  digit  LED 
display,  rechargeable  battery,  vinyl  carrying 
case  and  AC  adapter/charger. 

The  calculator  is  being  test  marketed  initial- 
ly on  a  direct-mail  basis  from  Texas  In- 
struments. It  sells  for  $49.95. 

For  further  information  contact:  Texas  In- 
struments Incorporated,  Inquiry  Service,  P.O. 
Box  5012,  M/S  84  (Attn:  TIP),  Dallas,  TX  75222. 
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OSI  Auto-Load™  Cassettes 

OSI  announces  a  full  set  of  software  avail- 
able on  cassette  for  use  with  any  6502  system 
equipped  with  OSI's  65V  PROM  monitor. 

Through  the  use  of  this  monitor's  load  com- 
mand, these  cassettes  automatically  generate  a 
complete  operating  system  in  the  computer  in- 
cluding CRT  routines,  keyboard  routines, 
cassette  I/O  and  the  program  of  interest.  Thus, 
the  user  simply  turns  the  computer  on  and  types 
an  "L"  at  the  keyboard— the  cassette  does  the 
rest! 

Programs  now  available  include:  Tiny  BASIC 
for  4K  and  8K  computers,  6502  Resident 
Assembler,  an  Extended  Monitor,  "Life,"  a 
Graphics  Editor,  some  games  and  OSI's  new 
6502  8K  BASIC  by  Microsoft.  Prices  range  from 
$5  to  $50  including  manuals. 

For  further  information,  contact  OSI,  Ohio  In- 
struments, 11679  Hayden  St.,  Hiram,  OH  44234. 
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The  Mainframe 

The  Mainframe  is  a  foundation  unit  for  a 
microcomputer  system  consisting  of  a  heavy 
duty  aluminum  cabinet,  finished  in  TEI  blue 
and  vented  for  most  efficient  airflow. 


The  power  supply  consists  of  a  constant 
voltage  transformer  providing  brownout  pro- 
tection and  showing  a  very  high  immunity  of  in- 
put to  output  noise,  better  than  100  db.  The 
power  supply  is  designed  to  meet  UL  specifi- 
cations and  is  complete  with  primary  and 
secondary  voltage  fuse  protection.  The  power 
supply  is  rated  at  17  amps  at  8  volts  and  at  2 
amps  plus  or  minus  16  volts. 

The  mother  board  is  a  12-slot  S-100  bus 
system  furnished  with  all  edge  connectors  in- 
serted, soldered  and  checked  out.  No  solder- 
ing is  required.  Fully  compatible  with  all  S-100 
bus  type  PC  boards. 

The  front  panel  includes  an  indicating  AC 
switch  and  a  reset  switch  but  the  unit  is  also 
designed  to  accept  the  TEI  "Virtual  Operating 
Console"  front  panel  which  will  soon  be 
available. 

A  115  CFM  muffin  fan  with  a  commercial 

grade  washable  filter  is  furnished  to  provide  a 

clean  airflow.  All   wiring   is  precut  and   pre- 

lugged  for  ease  of  assembly.  Supplied  either 

as  a  kit  or  assembled,  specify  Model  MCS-112- 

K  for  the   kit   or   Model    MCS-112-A   for  the 

assembled  unit.  For  more  information  contact 

Bill  R.  Tatroe,  CMC  MARKETING  CORP.,  7231 

Fondren  Road,  Houston,  Texas  77036  or  call 

(713)  774-9526. 
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Interfacing  Selectrics 

Explore  the  use  of  a  Selectric  as  a  micro- 
computer terminal  for  application  areas  as  word 
processing,  correspondence,  newsletter  com- 
posing and  information  retrieval. 


Electronic  interface  kits  are  available  for  out- 
put only.  Standard  ASCII  serial  RS-232C  input. 
Includes  fourteen  solenoid  drivers  for  24  volts 
—  you  provide  the  solenoids  and  mechanism. 
Only  $325  in  kit  form  w/o  power  supply.  Power 
supply  versions  available.  Shipment  four  weeks 
ARO.  Manual  only  for  $12. 

For  brochure  or  further  information,  send  self- 
addressed  stamped  envelope  to  Center  For  the 
Study    of    the    Future,    4110    N.E.    Alameda, 
Portland,  OR  97212,  (503)  282-5835. 
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Linear  Circuits 
Cross  Reference  Guide 

A  linear  IC  cross  reference  guide  is  available 
free  from  Texas  Instruments.  It  lists  Tl's  direct 
replacement  ICs  for  linear  circuits  produced  by 
five  other  manufacturers. 


Disc  Interpreter  for  8080s 

Binary  Systems  Corporation  today  introduced 
DISK  BASIC  ETC,  a  disc-accessing,  extended 
version  of  BASIC  ETC. 


disk  taasic  etc 
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Direct  replacement  is  based  on  electrical 
and  mechanical  characteristics  as  shown  in 
current  published  data.  Interchangeability  in 
particular  applications  is  not  guaranteed. 

The  guide  includes  both  control  and  inter- 
face circuits  produced  by  Fafrchild,  Motorola, 
National,  Raytheon  and  Signetics. 

For  further  information,  contact:  Texas  In- 
struments Incorporated,  Inquiry  Answering 
Service,  P.O.  Box  5012,  M/S  51  (Attn:  Bulletin 
CB-245),  Dallas,  Texas  75222. 


DISK  BASIC  ETC  is  a  general  purpose  pro- 
gram suitable  for  business  and  scientific  appli- 
cations, as  well  as  hobbyist  game  programming. 

The  sector-based  DOS,  which  works  with  the 
iCOM  floppy  disc  controller,  makes  available  up 
to  three  memory  buffer  files  to  the  user. 

The  disc  software  includes  six  file  manipula- 
tion commands  plus  SAVE,  LOAD  and  two 
special  integer  functions  helpful  in  keeping 
track  of  files. 

DISK  BASIC  ETC  uses  the  lower  12  KB  of 
memory  plus  1  KB  of  scratchpad.  User  input  and 
output  routines,  and  stack  and  memory  end 
values  are  specified  in  a  user's  manual. 

DISK  BASIC  ETC  is  supplied  on  a  certified, 
51/4  inch  minifloppy  disc,  or  on  a  certified,  8  inch 
regular  floppy,  along  with  a  comprehensive 
user's  manual.  The  price  is  $50.00;  the  manual 
sells  for  $10.00  separately. 

DISK  BASIC  ETC  may  be  ordered  from  the 
Micro  Store,  634  S.  Central  Expressway, 
Richardson,  TX  75080.  Orders  should  include  a 
check  or  money  order  for  the  price  of  the  item. 
The  Micro  Store  is  the  retail  affiliate  of  Richard- 
son-based Binary  Systems, Inc. 


r 
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TECH-MART 

•  Is  Open  Seven  Days  a  Week 

Monday-Friday  11  A.M.  to  6  P.M. 
Saturday  9  A.M.  to  6  P.M. 
Sunday  11  A.M.  to  6  P.M. 

•  Buy  your  systems  at  TECH-MART  and  use  our 
support  services  and  equipment  for  2  hours  FREE 

•  Valley  Dealer  for: 

ALPHA  MICROSYSTEMS  16  BIT 
WD  1600  MICROCOMPUTER 

•  Phillips  Oscilloscopes  &  Test  Equipment  Dealer 

•  National  Distributor  for 
KERR-REYNOLDS  ZQ3712 

BUSINESS  AND  RETAIL  APPLICATIONS 

Z-80  &  8080 A  Software  OPUS-1 

CROMEMCO  Z-2,  16K  RAM,  KB,  CRT, 

DUAL  DISKETTE  FOR  LESS  THAN  $15,000 

DEALER  INQUIRIES  INVITED 

TECH- MART 

19590  Ventura  Boulevard,  Tarzana,  CA  91356 
(213)  344-0153 
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&  19590  Ventura  Boulevard,  Tarzana,  CA  91356 

(213)344-0153 
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Motorola  HEP  Catalog 

Motorola's  HEP  semiconductors  are  offered 
as  replacements  for  over  60,000  different 
discrete  devices  and  ICs.  Intended  for,  but  not 
limited  to,  the  hobbyist,  experimenter  and  the 
professional  service  technician/dealer,  the 
HEP  products  are  specified  to  meet  or  exceed 
the  important  mechanical  and  electrical 
characteristics  of  the  replaced  device.  In  many 
cases,  one  HEP  device  will  be  recommended 
as  the  replacement  for  a  large  number  of  com- 
ponents. Because  of  this  one-to-many  ratio, 
the  HEP  device  specifications  will  often  ex- 
ceed some  of  the  specifications  of  a  number  of 
the  replaced  devices.  For  example,  a  HEP 
device  that  replaces  a  series  of  transistors 
whose  individual  BVqEq.s  range  from  20V  to 
80V  would  have  a  BVCE0  spec,  of  80V. 


The  latest  edition  of  the  Motorola  HEP 
Semiconductor  Cross  Reference  Guide  and 
Catalog  will  be  available  in  May,  1977.  This  184 
page  book  describes  discrete  silicon  and  ger- 
manium power  transistors,  thyristors,  small- 
signal  FETs  and  bipolar  transistors,  C.B.  RF 
power  transistors,  zeners,  rectifiers  and  opto- 
electronic devices.  Digital  ICs,  in  RTL,  HTL, 
DTL,  TTL  and  CMOS  technologies,  are  also  in- 
cluded as  well  as  linear  bipolar  radio/television 
ICs,  voltage  regulators,  op-amps,  etc. 

One  hundred  and  ninety-eight  new  products 
have  been  added  to  the  Catalog;  104  are  newly 
offered  TTL  functions.  Industry  popular  TO-220 
packaged  components  are  also  included.  A 
single  chip,  31/2  digit  DVM  IC,  that  utilizes 
CMOS  technology  to  provide  both  linear  and 
digital  circuit  functions,  is  also  described.  The 
Catalog  also  describes  the  Educator  II 
Microcomputer  and  Power  Supply  Kits.  The 
Microcomputer  is  based  on  the  popular  M6800 
technology. 

The  unit  price  of  this  new  Motorola  HEP 
Semiconductor  Cross  Reference  Guide  and 
Catalog  is  $2.00;  availability:  from  HEP/MRO 
Operations  Headquarters  and  HEP 
distributors.  For  further  information,  contact: 
Motorola  HEP/MRO  National  Sales  Manager, 
705  West  22nd  Street,  Tempe,  Arizona  85282, 
(602)  244-3208. 
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Reader/Spooler  Designed  for 
Machine  Control  Applications 

EECO  2001-5,  with  7W  spools  and  a  capaci- 
ty of  up  to  1200'  of  tape,  is  designed  for 
numerical  control  and  automatic  machine  con- 
trol applications.  It  reads  bidirectionally  at  200 
cps  in  spooler  or  loop  mode  and  in  either  step 
or  priority  interrupt  mode.  It  searches  and 
rewinds  at  400  cps.  EECO  2001-5  handles  all 
common  standard  widths,  types  and  levels  of 
punched  tape  having  up  to  60%  transparency. 


tolerance.  The  wide  shouldered  sprocket  and 
step  motor  drive  combine  with  the  fully  propor- 
tional servo  controls  to  assure  gentle  tape 
handling.  Single  unit  price  is  $795.  with  OEM 
volume  discounts  available. 

For  further  information,  contact  EECO,  1441 
East  Chestnut  Avenue,  Santa  Ana,  California 
92701  or  phone  (714)  835-6000  and  ask  for 
"Peripheral  Products." 
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Disc  Drive  Stores  Up  to  70M  Bytes 
at  1  MBytes/Sec 

A  new  line  of  fixed-cartridge,  moving-head 
disc  drives,  from  Kennedy  Company  stores  up 
to  70M  bytes  of  data  at  rates  of  1M  bytes  per 
second,  about  25  to  50  percent  more  storage  at 
42  percent  faster  data  rate  than  similarly  priced 
competitive  units.  Designated  the  Series  5300, 
the  new  Kennedy  drives  have  unformatted 
capacities  ranging  from  14M  bytes  in  the  single- 
disc  version  up  to  70M  bytes  in  the  three  disc 
model.  Each  surface  has  two  350-tpi  cylinders 
with  a  recording  density  of  6000  bits  per  inch.  A 
sealed  enclosure  eliminates  expensive  filters 
and  blowers,  yet  allows  operation  in  locations 
previously  considered  unsuitable  fordiscdrives. 
In  a  sense,  each  drive  has  its  own  "clean-room" 
environment. 


Using  the  "Winchester"  technique,  a  dual- 
head  carriage  is  driven  in  an  arc  by  a  d'Arsonval- 
type  actuator  which  rapidly  and  accurately  posi- 
tions the  heads  without  complicated 
mechanisms  such  as  lead  screws  or  linear 
motors.  Head  positioning  is  controlled  by  pre- 
recorded servo-tracks  on  the  bottom  of  one  disc, 
eliminating  mechanical  encoder  plates. 

Power  supply  and  all  electronics  are  included 
in  a  single,  easily-serviced  assembly.  Standard 
power  requirements  are  120V  at  60Hz  with  230V 
@  50Hz  optional. 

The  drives  measure  19  inches  wide  by  7 
inches  high  by  22  inches  deep.  (48.26  cm  by 
17.78  cm  by  55.88  cm).  Weight  Is  45  lbs. 
(20.41kg). 

Series  5300  prices  range  from  $2500  to  $4000 
depending  on  capacity  and  quantity  ordered. 
Delivery  Is  90  days  after  receipt  of  order. 

For  further  information,  contact:  Kennedy  Co., 
540  West  Woodbury  Road,  Altadena,  California 
91001,(213)798-0953. 
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Precision  Voltage  Reference  for 
Instrumentation 

A  stable  2.5  Volt  reference  source,  type 
number  MC1403/1503  has  been  introduced  by 
Motorola. 


The  read  head  is  self  cleaning  and  opens 
wide  for  easy  tape  loading.  It  is  designed  to 
reduce  read  errors  due  to  tape  punched  out-of- 


Designed  for  critical  instrumentation  and  D-A 
converter  applications,  the  low-cost  monolithic 
circuit  features  a  maximum  output  voltage  varia- 
tion of  only  1%  (±  25m  V)  and  atypical  tempera- 
ture coefficient  of  (AVo/'AT)  pf  10  ppm/°C. 

Laser  trimming  of  resistive  networks  as  a 
routine  process  during  normal  manufacture  pro- 
vides a  high  yield  to  a  very  tight  tolerance  speci- 
fication. The  laser  trimming  process  adds  to  the 
probing  time  and  requires  a  small  amount  of  ad- 
ditional real  estate  (compared  with  non  trimmed 
chips)  but  effectively  increases  the  tight- 
tolerance  yield  to  the  point  that  the  small  cost 
increase  is  swamped  by  the  overall  cost  reduc- 
tions made  possible,  compared  with  device 
selection  to  a  given  spec. 

This  chip  also  represents  the  first  utilization 
of  a  P-channel  J-FET  in  a  linear  integrated  circuit 
at  Motorola  (a  relatively  new  production 
technology).  Ion  implantation  is  the  technology 
responsible  for  this  capability. 

Other  important  circuit  specifications  In- 
clude: 

Line  Regulation  =  3mV  (max)  at  input  voltage 
from  4.5  to  15  V. 

4.5mV  (max)  at  input  voltage 
from  15  to  40  V. 

Load  Regulation  =  10mV  (max)  at  output  cur- 
rents from  1  to  11mA. 

For  further  information,  contact  Motorola 
Semiconductor  Products,  Inc.,  P.O.  Box  20912, 
Phoenix,  AZ  85036,  (602)  244-6900. 
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TAPS  Series  for  Microprocessor 
Applications 

TAPS  SERIES  of  triple  output  D.C.  power  sup- 
plies for  microprocessor  and  other  multiple  D.C. 
power  applications  are  now  available  with  a 
choice  of  four  D.C.  outputs  and  dimensions, 
ranging  in  price  from  $75.90  to  $163.00,  depend- 
ing on  model  and  quantity  ordered. 

Regulation  is  ±0.1%  for  line  and  load  with 
universal  A.C.  Input  of  115/230V  ±10%, 
47-63HZ.  Ripple  is  5mV  peak  to  peak  maximum; 
typically  1mV. 

Operating  at  full  output  power  over  the  range 
of  -  20°C.  to  +  50°O,  the  units  can  operate  up 
to  65°C.  with  derating. 

Stability  is  ±0.2%;  outputs  exhibit  no  over- 
shoots as  a  result  of  turn-off,  turn-on  or  power 
failure.  Transient  response  is  less  than  50 
microseconds. 

All  three  outputs  on  the  TAPS  SERIES  are 
isolated  from  each  other  so  that  either  positive 
or  negative  can  be  grounded  on  any  output.  Ad- 
justment of  output  voltages  is  accomplished  by 
means  of  a  screwdriver  adjust  isolated  wire 
wound  potentiometers. 

Temperature  coefficient  is  0.02%/°C.  All 
units  are  rated  fully  with  convection  cooling  up 
to  50°C.  in  free  air.  Optional  70°C.  units  are  also 
available. 

Units  are  constructed  on  aluminum  chassis 
with  approximately  20%  more  heat  sink  area 
than  competitive  units  making  higher  reliability 
MTBF  figures  possible.  All  units  may  be 
mounted  in  various  orientations  and  various  op- 
tional fasteners  can  be  provided. 

Overvoltage  is  included  in  all  units  on  the  5V 
outputs  and  foldback  current  limiting  is  stan- 
dard for  all  three  outputs. 

Remote  sense  is  also  provided  on  the  5  Volt 
output  on  all  units. 

Available  for  delivery  off-the-shelf,  the  TAPS 
SERIES  provides  a  ready  solution  to  many  multi- 
ple D.C.  voltage  requirements.  For  further  infor- 
mation, please  contact  K.  Nelson  or  G.  Mousel, 
Adtech  Power,  Inc.,  1621  S.  Sinclair  St., 
Anaheim,  CA  92806,  (714)  634-9211. 
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Model  200  MINIDRIVE™ 

Microperipheral 

The  media  used  by  the  Qantex  MINIDRIVE™ 
is  the  DC100A  cartridge  developed  by  3M.  The 
DC100A  is  a  miniaturized  version  of  the  well- 
known  and  widely  used  DC300A  data  cartridge. 
The  DC100A  data  cartridge  is  used  in  all  recent- 
ly introduced  Hewlett-Packard  Desk  Top 
Calculators  and  Intelligent  Terminals.  The 
DC100A  is  essentially  the  same  as  the  DC300A 
but  reduced  in  size  to  2.41  by  3.18  by  0.47 
inches.  The  weight  is  only  2  ounces,  thus 
perfect  for  mailing. 


The  Qantex  MINIDRIVE™  is  super  compact, 
3  inches  high  by  4  inches  deep  by  4.125  inches 
wide  and  weighs  only  one  pound.  It  features 
design  simplicity  including  an  aluminum  base 
place  for  mechanical  integrity  with  automatic 
and  positive  cartridge  positioning.  The  servo 
loop  includes  a  solid  state  optical  tachometer 
for  precise  speed  control  of  the  low  inertia  DC 
motor.  The  Model  200  includes  a  completely 
solid  state  Tape  Mark  Sensor  for  detection  of 
beginning  of  tape  and  end  of  tape. 

The  Model  200  MINIDRIVE™  is  available  with 
800  bpi  or  optional  1600  bpi  packing  density 
resulting  in  a  transfer  rate  of  24,000  or  48,000 
bits  per  second  at  30  inches  per  second.  The 
storage  capacity  is  from  168,000  bytes  for  a 
MINIDRIVE™  with  a  single  track  head  and  800 
bpi  packing  density  to  772,000  bytes  of  unfor- 
matted data  for  a  MINIDRIVE™  with  a  dual 
track  head  and  1600  bpi  packing  density. 

The  MINIDRIVE™  has  only  one  motor  as  op- 
posed to  two  or  more  for  Floppys  and  cassettes, 
thus  resulting  in  an  increased  MTBF  (Mean  Time 
Between  Failure).  The  MINIDRIVE™  is  capable 
of  operating  in  severe  environments  since  aside 
from  the  motor,  there  is  virtually  no  other 
mechanism. 

For  further  information  contact:  Leon  Mai- 
med, Sales  Manager,  Qantex  Division  of  North 
Atlantic  Industries,  200  Terminal  Drive,  Plain- 
view,  NY  11803;  (516)  681-8350. 
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$655  Line  Printer  has 

80-Column  Format  and  Speed  of 

160  Characters  Per  Second 

An  ultra-compact  80-column  line  printer 
which  operates  at  160  characters  per  second 
(14  times  faster  than  a  Teletype),  and  is  priced 
at  $655,  will  be  shown  for  the  first  time  at 
NCC-77  by  the  Axiom  Corporation. 


The  Axiom  EX-800,  is  a  complete,  stand- 
alone printer  which  includes  a  case,  power 
supply,  ASCII  interface,  character  generator 
and  paper  roll  holder.  It's  ready  to  plug  into 
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almost  any  system.  An  RS232C  serial  interface, 
with  a  switch  to  provide  plug  compatibility 
with  Centronics  or  Tally  input  connectors,  is 
available  for  $85. 

Standard  features,  many  of  which  are  not 
available  on  other  printers  regardless  of  cost, 
include  infra-red  low  paper  detector,  bell,  96 
character  ASCII  set,  programmable  character 
size,  built-in  self  tester  and  multi-line  asyn- 
chronous input  buffer. 

The  heart  of  the  EX-800  is  a  single  printed 
circuit  card,  containing  a  custom  LSI  chip 
made  by  Intel  to  Axiom  specifications,  which 
controls  all  printer  functions  and  can  be 
removed  without  desoldering.  The  simple  non- 
impact print  mechanism  is  virtually 
maintenance  free.  The  MTBF  is  said  to  be 
many  times  greater  than  impact  printers. 

The  EX-800  prints  on  a  five  inch  wide  electro- 
sensitive  paper,  using  a  proven  technique 
which  combines  mechanical  simplicity  with 
high  speed  to  achieve  extremely  cost  effective 
hard  copy.  The  printout  is  formed  by  a  high  cur- 


rent for  about  one  microsecond  from  the  fine 
wires  of  the  printhead  to  the  surface  of  the 
paper.  The  aluminum  is  removed  almost  instan- 
taneously, exposing  a  layer  of  black  ink  which 
is  seen  as  a  dot  matrix  forming  the  printout, 
the  permanence  of  the  hardcopy  is  archival, 
since  once  the  aluminum  coating  has  been 
removed,  there  is  no  way  to  put  it  back.  Thus, 
the  shelf-life  of  the  paper  is  indefinite  and  print 
quality  is  unaffected  by  direct  sunlight  or 
moisture  and  does  not  age.  The  high-contrast 
printout  makes  excellent  photocopies.  Also, 
electrosensitive  paper  is  inexpensive  and  is 
readily  available  from  many  domestic  sources. 

The  Axiom  EX800P  (with  parallel  ASCII  inter- 
face) is  priced  at  $655  in  unit  quantities.  The 
EX-800S  (with  RS232C  serial  interface)  is  $740. 
OEM  discounts  are  available.  Delivery  is  30 
days  from  receipt  of  invoice. 

For  further  information  contact  Simon  Har- 
rison, Vice  President  of  Marketing,  Axiom  Cor- 
poration, 5932  San  Fernando  Road,  Glendale, 
California  91202.  (213)  245-9244. 
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COMPLETE  BUSINESS  SYSTEMS 

Accounts  Receivable,  Mailing  Labels,  Accounts  Payable,  Payroll, 
General  Ledger,  etc.  on  microcomputers  and  multi-terminal  mini- 
computers. Call  Myrna  at  DISC/3,  your  proven  turnkey  software 
specialists  for  over  3  years,  for  complete  system  information. 
DISC/3  also  supplies  state-of-the-art  business  printers. 

DEALER  INQUIRIES  INVITED 


EASY 

TO  ASSEMBLE 

Lear-Siegler  ADM-3  terminal  kit  with 
NEW  DCA  (direct  cursor  address- 
ing) 24  lines  x  80  characters;  64 
ASCII  upper  characters,  plus  punc- 
tuation and  control;  5x7  dot  matrix; 
EIA  standard  RS232C  and  20mA 
current-loop  (switch-selectable) 


$799.95*  with  DCA 


Look  to  DISC/3. .  .authorized  distributors  for  IMSAI,  Lear-Siegler, 
Cromemco,  Z-80,  Centronics  Data  Computer,  Digital  Equipment 
Corp.,  Data  General  Corp.,  TDL,  and  ICOM. 


tTOEl 


DISC/3        1840  Lincoln  Blvd.,  Santa  Monica,  Calif.  90404 

Store  Hours  —  Monday-Friday  8:30-5:30  "Prices  subject  to  change. 


RUSH  ORDER  FORM  —  or  Call  Disc/3  (213)  451-8911 


KIT" 

ADM  3-K  with  DCA  (24  x  80)      $799.95 
IMSAI  8080  microsystem  $599.95 

Box  Of  10  Diskettes  (IBM  Compatible) 

Californians  please  add  sales  tax 

Signature. 

□  BankAmericard  NO.   

□  Master  Charge  NO.    


ASSEMBLED 

$1099.95 
$  999.95 
$     45.00 


TOTAL 


Expires. 


NAME 


STATE 
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8-Bit  D/A  Delivers  ±  1  LSB  Accuracy 

at  Room  Temp  with  No  External 

Adjustments 

Burr-Brown's  new  DAC  82  is  a  self-contained 
multiplying  D/A  that  provides  ±  1  LSB  accuracy 
at  room  temperature  with  no  external  ad- 
justments, and  ±  1/2  LSB  linearity  over  the  full 
temperature  range. 


Complete  with  internal  reference,  scaling 
resistors  and  an  output  amplifier,  the  DAC82  is 
easy  to  use  in  normal  or  2-quandrant  mulitplying 
applications,  with  either  voltage  or  current  out- 
put. In  fact,  it's  the  first  8-bit  DAC  that  can  be 
used  with  either  an  internal  reference  for  normal 
operation  or  with  an  external  reference  for 
multiplying  applications.  Furthermore,  the 
reference  input  is  a  summing  junction,  which 
allows  the  designer  to  use  any  positive  value 
reference  voltage  with  an  appropriate  input 
resistor. 

The  DAC82  is  available  in  two  versions,  both 
hermetically  sealed  in  metal  packages,  but 
priced  in  the  same  range  as  similar  devices  in 
glass  packages. 

The  BM  version  has  a  specification  tempera- 
ture range  of  -  25°C  to  +  85°C.  The  SM  version 
covers  the  full  military  temperature  range  of 
-55°C  to  +125°C.  All  important  parameters 
are  tested  over  that  range. 

Other  specifications  common  to  both  units 
include:  Voltage  output  settling  times  (±0.2% 
of  FSR)  of  2.0  msec;  current  output  settling  time 
of  250  nsec;  selectable  voltage  output  ranges; 
and  gain  drift  better  than  ±  50  ppm/°C  over  the 
entire  temperature  range. 

Prices  for  the  DAC82  BM  range  from  $29.00 
(1-9)  to  $19.25  (100-249).  The  DAC82  SM  starts  at 
$38.00  (1-9)  and  goes  to  $26.25  (100-249).  Delivery 
is  from  stock. 

For  more  information,  contact  Joe  Santen, 
Product  Manager,  Burr-Brown,  International  Air- 
port Industrial  Park,  Tucson,  Arizona  85734. 
Phone  (602)  294-1431. 
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Precision  Voltage  Reference  for 
Instrumentation 

A  stable  2.5  Volt  reference  source,  type 
number  MC1403/1503  has  been  introduced  by 
Motorola. 

Designed  forcritical  instrumentation  and  D-A 
converter  applications,  the  low-cost  monolithic 
circuit  features  a  maximum  output  voltage  varia- 
tion of  only  1  %  ( ±  25mV)  and  a  typical  tempera- 
ture coefficient  of  (AVo/'AT)  pf  10  ppm/°C. 

Laser  trimming  of  resistive  networks  as  a 
routine  processduring  normal  manufacture  pro- 
vides a  high  yield  to  a  very  tight  tolerance  speci- 
fication. The  laser  trimming  process  adds  to  the 
probing  time  and  requires  a  small  amount  of  ad- 
ditional real  estate  (compared  with  non  trimmed 
chips)  but  effectively  increases  the  tight- 
tolerance  yield  to  the  point  that  the  small  cost 
increase  is  swamped  by  the  overall  cost  reduc- 
tions made  possible,  compared  with  device 
selection  to  a  given  spec. 

This  chip  also  represents  the  first  utilization 
of  a  P-channel  J-FET  in  a  linear  integrated  circuit 
at  Motorola  (a  relatively  new  production 
technology).  Ion  implantation  is  the  technology 
responsible  forthis  capability. 


Other  Important  circuit  specifications  In- 
clude: 

Line  Regulation  =  3mV  (max)  at  input  voltage 
from  4.5  to  15  V. 

4.5mV  (max)  at  Input  voltage 
from  15  to  40  V. 

Load  Regulation  =  10mV  (max)  at  output  cur- 
rents from  1  to  11mA. 

For  further  information,  contact  Motorola 
Semiconductor  Products,  Inc.,  P.O.  Box  20912, 
Phoenix,  AZ  85036,  (602)  244-6900. 
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Blank  8K  RAM  Board 

Ithaca  Audio  announces  its  new  blank  8K 
RAM  board  for  2102  or  equivalent  1K  static 
memory.  Features  include  full  buffering  on  all 
address  and  data  lines,  memory  protect/un- 
protect  and  selectable  wait  states.  It  is  available 
only  as  a  blank  board  with  documentation  for 
$25.00.  Liberal  dealer  and  quantity  discounts  are 
available. 

This  is  the  only  blank  8K  board  on  the  market 
today  and  has  generated  tremendous  interest 
with  the  advanced  hobbiest  who  has  access  to 
his  own  memory  and  does  not  want  to  pay  for  a 
kit. 

For  furhter  information,  contact:  Steven 
Edelman,  Ithaca  Audio,  Box  91,  Ithaca,  NY 
14850,(607)273-3271. 
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A  CPU  Board/Front  Panel  with 
Mini-Computer  Capabilities 


Fully  compatible  with  the  S-100  buss,  this 
single  board  can  replace  the  CPU  board  and 
front  panel  of  existing  microcomputer  systems 
to  achieve  mini-computer  performance;  or  form 
the  basis  of  a  custom  system,  using  S-100 
buss  peripherals  and  a  mother  board. 


F800  Microcomputer  System 

Complete  with  8K  Memory  and 

5K  BASIC 

MICRODATA  Systems  F800  Computer  is 
based  upon  the  Mostek  F8  Microprocessing  unit 
(MPU)  and  its  matching  support  devices. 


Two  exclusive  operating  modes  allow  the 
user  to  work  on  a  program  while  it's  running: 
"Slow  Step"™  steps  through  the  program  at  a 
rate  variable  from  1  to  65,000  steps  per  minute; 
"Control  Half'TM  prevents  the  8080A  CPU  from 
shutting  off  after  a  HALT  instruction.  While  in 
this  state,  registers,  memory,  and  I/O  locations 
may  be  examined  and  altered  at  the  front  panel. 
A  12  pad  keyboard  and  ten  7  segment  readouts 
simplify  data  loading  and  examination. 

Extensive  buffering  assures  unambiguous 
data  transfer;  low  power  Schottky  support  ICs 
reduce  power  consumption;  onboard  regulation 
relaxes  power  requirements.  Available  in  both 
kit  form  ($250)  and  assembled/tested/warranted 
($325),  by  mail  (Morrow's  Micro-Stuff,  Box 
6194,  Albany,  CA  94706)  or  from  many  computer 
stores.  Includes  complete  documentation. 
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The  F800  system  comes  with:  a)  CPU  board 
populated  with  2MHz  crystal  clocked  F8  MPU, 
1K  ROM  system  monitor,  static  memory  inter- 
face with  65K  addressing  range  and  128  x  8  byte 
scratch  pad  RAM.  All  address,  data  lines  and 
outputs  are  fully  buffered,  Data  bus  lines  are 
bidirectional,  b)  8K  bytes  static  RAM  memory,  c) 
H.D.  power  supply,  d)  serial  interface  port 
100/300  baud  RS-232  or  20  MA  loop,  dip  switch 
selectable,  e)  three  parallel  I/O  ports  (8  bit  bi- 
directional TTL).  f)  12  slot  mother  board,  g)  at- 
tractive durable  commercial  cabinet,  h)  exten- 
sive programming,  data  &  system  manuals.  Also 
included  with  the  system  is  the  F800  5K  basic 
interpreter  &  users  manual.  The  F800  system  is 
offered  as  a  kit  or  completely  assembled  & 
tested. 

Some  of  the  outstanding  features  of  the  F800 
system  are:  Ease  of  assembly  due  to  its  inherent 
modular  packaging  and  accessibility.  (Average 
assy,  time  12  Hrs.) 

Will  interface  easily  (without  additional 
boards)  to  most  OEM  peripherals  i.e.  digital 
cassettes,  CRT  terminals,  teletypes,  printers  etc. 

Heavy  duty  power  supply  110-125  V  50/60  Hz 
primary,  secondaries  +5  V  @  15  AMPS  and 
±12  V  @  2  AMPS  with  local  regulation.  More 
than  enough  power  for  a  fully  expanded  system. 

Introductory  price  for  the  F800  system  is 
$499.00  kit  (includes  all  IC  sockets),  $699 
assembled  &  tested.  Additional  4K  memory 
boards  including  sockets  are  $129.00  kit  form 
and  $199.00  assembled  &  tested. 

Delivery  is  quoted  at  30  days  or  less  after 
receipt  of  order.  For  further  information,  con- 
tact: MICRODATA  Systems,  2  Mack  Rd.  #101, 
Woburn,  Mass.  01801.  Dealer  inquiries  invited. 
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New  Subsystem  Gets 
Microcomputers  Working  Faster 

Designated  Subsystem  B,  the  package  is  of- 
fered in  three  different  modules  differing  only  by 
amount  of  memory  offered.  Users  of  Subsystem 
B  will  find  that  all  the  major  system  elements 
necessary  to  get  such  computers  as  Altair,  Im- 
sai  and  Comemco  Z-2  on  the  air  are  provided. 
Subsystem  B  includes  RAM  and  PROM 
memory,  parallel,  serial,  cassette  and  video 
display  interfaces  and  software.  The  software  in- 
cludes a  bootstrap  loader  program  to  load  CUTS 
1200  BAUD  cassette  tapes. 

Each  of  the  three  packages  includes  Total 
Memory  (bytes);  Display  I/O;  Parallel,  Serial  I/O; 
Tape  Cassette  I/O  and  Memory  (KRA),  plus  the 
new  Processor  Technology  General  Purpose 
Memory  (GPM)  module  which  is  included  at  no 
extra  cost.  Purchased  separately,  the  GPM  is 
priced  at  $129.  The  GPM  provides  1024  bytes  of 
low  power  static  RAM,  2048  bytes  of  pre- 
programmed ROM  or  EPROM  and  space  for 
8192  bytes  of  ROM  or  2708  type  EPROM  in  addi- 
tion. The  GPM  can  be  used  with  the  new  ROM 
version  of  the  firm's  ALS-8  Editor/Assembler 
software  package.  Price  of  the  ALS-8/ROM  chip 
set  is  $159. 
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Subsystem  B  is  availble  from  Processor 
Technology  dealers  throughout  the  U.S.  and 
Canada  or  may  be  ordered  directly  from  the  firm. 
For  prices  and  more  information,  please  ad- 
dress Processor  Technology  Corporation,  6200 
Hollis  Street,  Emeryville,  CA  94608.  Phone  (415) 
652-8080. 
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High  Technology  RF  Transistors 
Increase  Output  Power  at  UHF 

A  series  of  new  RF  power  transistors  that  ex- 
tends RF  power  output  capabilities  to  80  Watts 
in  the  100  to  500  megahertz  range  has  been  in- 
troduced by  Motorola. 
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The  devices  are  designed  for  broadband 
operation  as  Class  A,  AB,  B  and  C  transmitter 
amplifiers  in  UHF  communications  equipment 
operating  form  a  12-28  Volt  power  supply.  One 
primary  application  is  expected  to  be  in  Military 
Aircraft  Radios. 

To  achieve  the  reliability  required  for  military 
applications,  an  all-gold  metallization  system  is 
employed  for  all  devices.  Gold  is  used  for  the 
top  metal  of  the  transistor,  for  the  associated 
MOS  capacitors,  for  the  bonding  wires,  as  well 
as  forpackage  plating.  The  reliability  advantage 
achieved  results  from  the  elimination  of 
"aluminum  migration"  and  corrosion  due  to  con- 
tact of  dissimilar  metals. 

The  new  devices  are  available  from  OEM 
stock  and  from  Motorola  distributors.  For  perti- 
nent statistics,  prices,  and  further  information, 
contact  MotorolaSemiconductor  Products,  Inc., 
P.O.  Box  20912,  Phoenix,  AZ  85036,  (602) 
244-6900. 
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IMP-16L  Microcomputer  Gives 
16  Megabit/Sec  DMA  Transfer 

A  16-bit  microcomputer,  developed  by  the 
Microcomputer  Systems  group  of  National 
Semiconductor  Corporation,  has  a  high-speed 
asynchronous  bus  and  data  controller  that 
allows  direct-memory-access  (DMA)  data 
transfers  at  rates  to  16  megabits  per  second. 
Designated  the  IMP-16L,  the  fully  assembled 
unit  includes  an  IMP-16  CPU  board  with  DMA 
control,  4K  by  16  bits  of  random-access  memory 
expandable  to  64K,  a  standard  TTY  interface 
module  and  complete  program  control  panel. 
Optional  cards  provide  interface  for  a  Cen- 
tronics 306  printer,  a  Documation  300  card 
reader  and  a  National  IMP-16/805  programmed- 
read-only-memory  (PROM)  programmer  card. 


The  programmers  panel  has  an  array  of  data 
switches,  data  and  address  indicators,  and  func- 
tion switches.  Through  it,  the  operator  may  ad- 
dress, load  and  examine  memory  controls  or 
CPU  registers. 

The  microcomputer  has  60  general-purpose 
instructions  which  include  time-saving  single- 
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word  commands  such  as  multipily,  divide, 
double  precision  add,  double-precision  subtract 
and  many  bit  or  byte  oriented  instructions.  It 
also  accommodates  either  the  Arithmetic  or 
POWRI/O  control  read-only  memory  (CROM) 
devices.  The  Arithmetic  CROM  has  ten  addition 
instructions  that  speed  calculations  involving 
high-accuracy  fractional  data  and  floating  point 
numbers.  The  POWRI/O  CROM,  with  eleven  in- 
structions, provides  block-transfer  and 
peripheral  I/O  commands  that  allow  pro- 
grammed data  transfers  up  to  97K  words  per 
second.  Combining  the  DMA  capability  with  the 
special  instructions  gives  the  IMP-16L  the 
power  to  handle  data  processing  tasks  tradi- 
tionally in  the  minicomputer  domain. 

The  IMP-16L  has  four  general-purpose 
registers  and  a  16  work  last-in-first-out  stack.  In- 
put/output lines  include  eight  general-purpose 
flags,  one  general  interrupt,  one  vectored  inter- 
rupt and  four  general-purpose  jump  condition  in- 
puts. 


With  a  1.4  msec  microcyole  time,  the  IMP-16L 
has  typical  register-to-register  addition  times  of 
4.9  msec  and  memory-to-memory  addition  times 
of  8.4  msec.  A  DMA  transfer  requires  1.05  msec. 

Software  support  includes  CPU,  memory  and 
peripheral  diagnostic  routines;  software 
DEBUG,  resident  assembler;  IMP-16  to  PACE  or 
SC/MP  cross  assemblers;  absolute  linking 
loaders;  and  an  IMP/FORTRAN  cross  assembler. 

The  12  inch  high  by  17  inch  wide  by  24  inch 
long  IMP-16L  microcomputer  has  twelve  con- 
nectors for  CPU,  memory  and  interface  cards. 
For  expansion,  additional  six-connector  card 
cages  may  be  installed.  Required  input  power  is 
105V  to  125V  at  60Hz;  220V  at  50Hz  is  optional. 

The  IMP-16L  can  be  ordered  directly  from  Na- 
tional Semiconductor  Corporation;  2900  Semi- 
conductor Drive,  Santa  Clara,  CA  95051  or  from 
local  distributors.  Unit  prices  range  from 
$825.00  up  depending  on  memory  size  and  op- 
tions. Quantity  discounts  are  available.  Delivery 
is  from  stock  to  three  weeks  ARO. 
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10-6Sat.-Sun. 


Computer  Components 

5848  Sepulveda  Blvd.,  Van  Nuys.CA  91411  (213)786-7411 


2nd  Store  Opening  Soon! 

4705  Artesia  Blvd.,  Lawndale,  CA 


Microprocessor 
EXP22  Motherboard 
100  Pin  Connectors 
20  Card  Guides 
40  Card  Guides 
PIC-8lnterrupt/ATC 
GP-88      Proto  Board 

Extender  Board 
6  Part  Parailel 

3  Part  Parallel 

4  Part  Parallel 
1  Part  Parallel 

ForPI04-4/1 


EXT 

PI06-6 

PI06-3 

PI04-4 

PI04-1 

PIO  Cable 

SI02-2 

SI02-1 

Cable  A 

Cable  C 

Cable  R 

Cables 

MIO 

Cable  M 

FDC2-2 

FDC2-1 

FDC 

FIF(1) 

FIFI2) 

PTR300A 

PTB300B 

LIFfl) 

LIF(2) 


699. 
52. 

5. 

3.50 
6.00 
125. 
39. 
39. 
164. 
139. 
156. 
93. 
22. 
156. 
125. 


25. 
35. 
25. 
195. 


2  Part  Serial 

1  Part  Serial 

For  SIO  and  MIO 

4.5' EIA  Cable 

For  PI06-3/6 

For  PI06-3/6 

Multiple  I/O 

Cassette  Recorder  Cable  12 

Dual  Floppy  Drive  — 

Single  Floppy  Drive  — 

Drive  Only  — 

Floppy  Controller  399. 

Floppy  Controller  Only    599. 

Line  Printer 

80  Column  300  LPM  — 

Line  Printer 

132  Column  300  LPM         — 

Line  Printer  Controller     399 

L.P.  Controller  Only         599. 


49. 
229. 
180. 
211. 
123. 

211. 
175. 


295. 

2390. 
1295. 
1095. 

599. 

799. 

2610. 

3656. 
599. 
799. 


SOLID  STATE  MUSIC  KIT  ASSEM 


MB6A  8KRAM  250.        300. 

MB3      1702A  Storage  4K         65.  95. 

MB6      Bare  Board  8K  RAM      35.         — 


CROMEMCO 


BYTESAVER(NoEROM) 

BYTESAVERwithEROM 

DAZZLER  Color  TV  Driver 

D  +  7AD-A,  A-D  Module 

Z2  Computer 

JS-1  Joystick 

WWB  Wire  Wrap  Board 


145. 
195. 
215. 
145. 
595. 

65. 

35. 


215. 
265. 
315. 
215. 
995. 

95. 

45. 


8080   SUPPORT 


8080A 

8212 

8214 

8216 

8224 

8228 

8251 


19.00 
4.00 

10.00 
5.00 
6.00 
9.00 

14.00 


8255 

91L02APC 

91L11APC 

1702A 

2708  (Intel) 

8T97 

LM340T-5 


15.00 
2.00 
4.50 
8.00 

40.00 
1.50 
1.50 


COMPUCOLOR  SYSTEM 

8K  RAM  EXPANSION 

SINGLE  FLOPPY  w/CONTROLLER 

DUAL  FLOPPY  w/CONTROLLER 

LIGHT  PEN 

DELUXE  KEYBOARD 


2995. 

375. 

750. 
1250. 

550. 

300. 


OTHER  VENDORS 


TARBELL  Cassette  Controller  120.  — 

COMPUTALKER  Computer  Speech  —  395. 

KIM1  MOS  Technology  —  250. 

MULTITERM         45  CPS  PRINTER  —  2795. 


Used  Memorex  Keyboard 
Full  ASCII  Upper&  Lower  Case 
Single  +5V  Power  Supply  800ma. 
With  Complete  Schematics 


$45.00 
Limited 
Supply 


TERMS:  Orders  over  S25.00  prepaid. 
Add  S1 .00  tor  collect  orders.  Orders 
under  S25.00  add  S2.00  (or  P.&H. 
California  residents  add  6%  Tax. 


7411 
7412 
7413 
7414 
7416 
7417 
7418 
7420 
7421 

7422  .50 

7423  .33 
7425 
7426 
7427 
7428 
7429 
7430 
7432 
7433 
7437 

7438  .33 

7439  .50 

7440  .20 

7441  1.00 

7442  .50 

7443  1.00 

7444  1.00 

7445  1.00 

7446  1.00 

7447  1.00 

7448  1.00 

7450  .20 

7451  .20 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 

7482  1.00 

7483  1 .00 

7485  1.20 

7486  .33 

7488  3.50 

7489  2.00 

7490  .50 

7491  .50 

7492  .40 

7493  .40 


7494  1.00 

7495  .75 

7496  .75 

7497  4.00 
74100  1.20 
74105  I.00 
74107  .40 

74109  .50 

74110  .50 
74116  2.00 

74121  .40 

74122  .50 

74123  .60 

74125  .60 

74126  .60 
74128  .75 
74132  1.00 
74141  .75 
74145  1.20 

74147  2.50 

74148  2.20 

74150  1.50 

74151  1.20 

74153  1.00 

74154  1.50 

74155  1.00 

74156  1.00 

74157  1.00 

74160  1.20 

74161  1.10 

74162  1.30 

74163  1.10 

74164  1.30 

74165  1.30 

74166  1.40 

74167  4.00 
74170  2.25 

74172  7.50 

74173  1.50 

74174  1.35 

74175  1.30 

74176  1.00 

74177  1.00 

74178  2.00 

74180  1.10 

74181  1.25 

74182  1.00 

74184  2.00 

74185  2.30 

74188  4.00 

74189  4.00 

74190  1.30 

74191  1.30 

74192  1.00 

74193  1.00 

74194  1.50 

74195  1.10 

74196  1.30 

74197  1.10 

74198  2.00 

74199  2.00 

74200  2.00 
74279  1.25 


•=-m 
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A-Vidd  displays 

the  most 

sophisticated 

SWTPCO 
System  ever! 

•MP6800w/4kkit $395 

'Smoke  Signal 

M-16  16K  memory  assy $595 

BFD68-2  mini  floppy $1185 

•SWTPCO  AC-30  Kit $79.50 

•SWTPCO  PR-40  Kit $250.00 

•SWTPCO  CT-64 

Terminal  Kit $325.00 

•SWTPCO  9"  monitor $175.00 

'Xerox  1700 

Daizy  wheel  terminal $3245.00 

*  SWTPCO  PPG-J  Joystick  kit  .$39.95 
'SWTPCO  MP-T  Interrupt 

Timer  Kit $39.95 

'  SWTPCO  MP8-M 

Memory  Kit $250.00 

See  a  business  accounting  demonstra- 
tion program  and  Ed  Smith's  check 
book  reconciliation  program. 

Hardware  accessories: 

Extender  boards $19  to  $29 

Prototype  boards $10  to  $20 

Smoke  Signal  Prom  boards 

Uses  2708's $179  to  $299 

SWTPCO  Interfaced 

Oliver  Tape  Reader 

w/software  that  works $79.50 

Software 

Technical  Systems 

Consultants $7.95  to  $50.00 

Ed  Smith  Disassembler 

with  trace-mag  tape $25.00 

Ed  Smith  Binary  Load $  10.00 

Our  own  Auto  Load $6.00 

Midwest  Scientific  Basic   $65.00 

SWTPCO  8K  Basic  V2 $9.95 

Cores  editor  assm    $14.95 

Books: 

Osborne,  Scelbi  in  6800's  Scientific 
Research  Basic  series. 


A-VIDD 

electronics  co. 


2210  Bellflower  Blvd. 
Long  Beach,  CA  90815 
(213)598-0444 

3  blocks  South  of  the  San  Diego  Free- 
way in  the  Los  Altos  Center 

Hours:  Mon.-Thurs.-Fri.  9AM-9PM 
Tues.-Wed.  9AM-6PM 
Sat.  10AM-6PM 
Closed  Sunday 
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Book  Review 


TECHNIQUES  OF  PROGRAM 
STRUCTURE  AND  DESIGN 

by  Edward  Yourdon. 
Prentice-Hall,  Inc.,  1975. 
364  pages.  $16.95. 
Review  by 

Judy  Scolney  Robertson  and 
Larry  Robertson 


Techniques  of  Program  Structure 
and  Design  is  a  truly  outstanding  in- 
troduction to  the  concept  of  struc- 
tured programming.  This  book  is 
recommended  for  the  novice  pro- 
grammer as  well  as  the  experienced 
professional.  Even  the  home  com- 
puter enthusiast  can  benefit  from 
following  the  principles  set  forth  in 
this  book. 

Yourdon  begins  this  account  with 
a  preliminary  look  at  what  makes  a 
good  programmer.  He  then  goes  on 
to  discuss  top-down  programming, 
modular  programming  and  struc- 
tured programming.  His  advice  on 
debugging,  antidebugging  and 
testing  concepts,  if  followed,  can 
save  many  hours  and  much  irrita- 
tion. This  is  especially  true  for 
assembler  language  programs. 
Yourdon  provides  a  set  of  rules  or 
guidelines  for  programming  which 
on  the  surface  appear  to  take  more 
memory,  run  more  slowly  and  take 
longer  to  use  than  the  usual  "quick 
and  dirty"  programming  method 
we've  all  come  to  know  and  love  so 
well.  However,  based  on  our  ex- 
perience, following  these  rules  will 
often  result  in  a  program  that  may 
even  take  less  core  (you  won't  re- 
quire as  many  "screwball  patches" 
to  get  it  going),  is  easier  and  faster 
to  debug,  and  is  infinitely  easier  to 
modify  in  the  future. 

The  author  strictly  emphasizes 
the  need  for  thoroughly  comment- 
ing programs.  And  since  we've 
found  from  our  own  experience  that 


we  have  on  at  least  one  occasion 
thrown  away  pieces  of  our  own  code 
and  couldn't  understand  when  it 
came  back  to  us  some  months  later, 
we  could  not  help  but  agree.  Of  all 
programs,  those  written  for  the 
home  computer  can  be  particularly 
undecipherable  unless  the  recom- 
mended programming  style  and 
documentation  are  employed.  The 
author  admonishes,  "Only  a  fool 
would  venture  into  an  unknown 
forest  without  leaving  trailmarkers 
behind.  Writing  an  uncommented 
program  is  roughly  the  same  as 
crawling  blindfolded  into  the 
jungles  of  the  Amazon." 

Yourdon  has  answers  to  every 
argument  against  his  prescribed 
method.  For  those  who  feel  a  pro- 
gram should  be  written  and  installed 
with  little  planning,  he  cites  the 
following  warning: 

".  .  .  Quite  often,  the  junior  pro 
grammer  will  argue  that  he  is  writ- 
ing a  'quick  and  dirty'  program, 
one  that  he  doesn't  intend  to  keep 
around  for  any  length  of  time. 
While  this  is  sometimes  true,  it  is 
nevertheless  like  an  architect  tell- 
ing his  client  that  the  building  he 
is  designing  is  not  intended  to  be 
permanent,  but  rather  just  a  'quick 
and  dirty'  edifice.  This  analogy  is 
not  quite  as  extreme  as  it  sounds: 
a  number  of  shoddy  wooden  bar- 
racks and  Quonset  huts  were 
erected  during  World  War  II  and 
are  still  being  used,  much  to  the 
irritation  of  the  present  inhabi- 
tants." 

Only  one  point  in  this  book  (as  our 
readers  will  immediately  recognize) 
is  blatantly  untrue: 
".  .  .  As  a  programmer,  you  will 
always   be   working   for  an   em- 
ployer. Unless  you  are  very  rich 
and  very  eccentric,  you  will  not 
enjoy  the  luxury  of  having  a  com- 
puter in  your  own  home. .  .  ." 
Aside  from  this  gross  oversight  on 
the  author's  part,  there  is  little,  if 
anything,  we  can  find  with  which  to 
disagree  in  the  book. 

Techniques  of  Program  Structure 
and  Design  is  used  as  a  text  in  many 
data  processing  and  computer 
science  programs.  It  is  a  well- 
written  and  easy-to-follow  discus- 
sion of  the  subject  of  program 
design,  amply  punctuated  with 
anecdotes  appropriate  to  the  sub- 
ject matter  under  discussion.  This 
book  is  virtually  required  reading  for 
anyone  who  is  interested  in  writing 
useful,  valuable  or  good  code. 

For  those  of  our  readers  who  have 
no  desire  to  write  easily  understood 
nor  modified  code,  may  you  spend 
the  next  several  lifetimes  trying  to 
understand  and  debug  the  program 
ypu  designed  and  produced,  but 
didn't  comment,  six  months  ago. 
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THE  SHOESTRING,  START-AT- 
HOME,  COMPUTER  BUSINESS 
HANDBOOK: 

FROM  THE  GARAGE,  BASEMENT, 
BEDROOM  OR  CLOSET  FOR  THE 
ASPIRING  COMPUTREPRENEUR 

by  George  Alan. 
Datasearch,  Inc.,  1977. 
Paperback,  113  pages.  $12.00. 
Review  by 

Judy  Scolney  Robertson  and 
Larry  Robertson 


The  Shoestring,  Start-at-Home 
Computer  Business  Handbook  is  a 
collection  of  suggestions  and  ad- 
vice for  the  potential  moonlighter  or 
independent  computer  business- 
man. Areas  as  diverse  as  head  hunt- 
ing and  disc  and  tape  cleaning  are 
covered,  as  are  several  other  oppor- 
tunities to  utilize  such  skills  as  pro- 
gramming, maintenance  and  writ- 
ing. The  Handbook  is  not  an  easy 
book  to  read.  It  is  poorly  edited  as 
far  as  spelling,  punctuation  and 
grammar  are  concerned.  The  writing 
style  varies  from  stream  of  con- 
sciousness to  hard  sell,  making 
much  use  of  the  short,  choppy 
sentences  the  author  advocates  for 
writing  operations  manuals. 

Alan's  orientation  is  well  defined 
in  the  section  on  "The  Self- 
Publishing  Writer."  He  advises  the 
aspiring  author  to  find  a  subject 
which  will  appeal  to  a  wide-spread 
audience  and  to  prepare  his 
materials  in  a  low-budget  operation, 
utilizing  the  local  offset  printing 
shop  and  doing  his  own  marketing. 
However,  he  ends  the  section  on  the 
following  note: 

"If  this  work  raises  your  eye- 
brows, write  to  us. 

"If  you  have  a  completed  pro- 
duct but  need  a  distribution  outlet, 
we  can  buy  from  you  wholesale 
and  sell  to  our  market  base. 

"Or  if  you  want  to  go  it  all  on 

your  own,  we  can  steer  you  to  a 

wealth  of  information  in  the  way 

of  books,  periodicals,  and  home 

study   courses    on    how   to   get 

started  in  this  field." 

This  strikes  us  as  somewhat  of  a 

contradiction  to  the  warning  "When 

you're  dependent  on  others  for  the 

basic  functioning  of  your  business 

in  the  early  stages,  you're  one  step 

closer  to   boarding    up   the   doors 

when  the  chips  are  down  .  .  ." 

There's  a  fair  amount  of  good  ad- 
vice in  The  Handbook  but  that  ad- 
vice is  hard  to  find.  The  book  is 
redundant  when  referring  to  the  in- 
tuitively obvious,  and  casually 
glosses  over  the  information  that 
the  aspiring  entrepreneur  needs  to 
have.  The  most  valuable  datum  in 
this  booklet  is  the  list  of  significant 
magazines  for  the  computer  in- 
dustry. One  notable  omission  is  the 
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absence  of  a  listing  for  INTERFACE 
AGE  in  the  section  on  "Computers 
in  the  Home  —  the  Coming  Ava- 
lanche." This  oversight  is  somewhat 
mitigated  by  the  inclusion  of  this 
publication  in  the  list  of  "major  in- 
dustry publications"  in  the  introduc- 
tion. 

Alan  discusses  the  ethics  of 
moonlighting  and  provides  a 
reasonable  set  of  guidelines  for 
dealing  with  clients  in  an  "up-front" 
manner.  He  also  gives  some  good 
pointers  for  the  person  embarking 
on  the  "double  life"  of  the  moon- 
lighter. Interestingly,  he  comes  off 
sounding  as  though  the  indepen- 
dent  business  venture  is  the  quick 


road  to  enlightenment  or  some  new 
form  of  therapy. 

The  Handbook  could  stand  a  fair 
amount  of  editing  before  its  next 
printing.  A  thorough  job  of 
proofreading  alone  would  certainly 
improve  its  readability. 

The  Shoestring,  Start-at-Home, 
Computer  Business  Handbook  is 
available  by  mail  from  Datasearch, 
Inc.,  730  Waukegan  Road,  Suite 
108K,  Deerfield,  IL  60015. 
Datasearch  accepts  BankAmericard 
and  Master  Charge,  and  promises  a 
money  back  guarantee  of  which  we 
would  have  seriously  considered 
taking  advantage,  were  this  not  a 
complimentary  copy. 


All  You  Need  To  Know 


Announcing  the  BYTE  SHOPPER,  a  unique  new 
catalog  design  to  present  the  fascinating  world 
of  personal  computing  to  anyone. 

•  Complete  description  of  microcomputer 
systems 

•  50  word  glossary  of  terms 

•  Introductory  text  of  personal  computing 

•  Over  50  manufacturers  represented 

•  BYTE  SHOP  price  list. 

•  Large  1 1 "  x  1 4 "  40  page  format 

•  Fully  illustrated  and  comprehensive 


H 


This  catalog,  only  $2.00,  inte- 
grates manufacturers  specs 
with  a  down  to  earth  dis- 
cussion of  how  to  use  each 
product  and  its  relation- 
ship to  an  overall  com- 
puting system.  It  pro- 
vides for  the  first  time 
an  effective  reference 
«.    to  the  broad  range 
,  W of  personal  comput- 
ing   hardware   &   soft- 
ware. 
Descriptions     range    from 
small  type  home  units  to  large 
time  sharing  multi-user  systems. 


BVTE  SHDP 
mfllL  ORDER 


803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 

Name    

Phone  ( ) 

Address 

City 


,*'■' 


Yes,  I  want  one: 

□   Enclosed  $2.00  cash  check  or 
money  order. 

D   Charge  $2.00  to: 

D  Visa  Card      □    Mastercharge 

Card  No.  

Interbank  No. Exp.  Date 


.State 


-Zip- 


VISIT  OUR  BYTE  SHOP  RETAIL  STORES: 
813  N.  Scottsdale  Rd.        12654  N.  28th  Drive 
Tempe,  Az.  85281  Phoenix,  Az.  85029 

(602)894-1129  (602)942-7300 


261 2  E.  Broadway 
Tucson,  Az.  85716 
(602)  327-4579 
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Everyone  Likes  Payday— 


General  Payroll  Package 


by  Bud  Shamburger,  WB5NXJ 


FOREWORD 

This  software  article  is  the  first  of 
a  series  of  program  features  on  busi- 
ness application  programs  by  Bud 
Shamburger.  This  first  article  covers 
a  Motel  Payroll  Software  Package 
developed  by  Bud  for  his  78-unit 
Ramada  Inn  located  in  Arkansas. 

Bud  has  also  developed  a  general 
ledger  package  which  includes: 

•  BALANCE   SHEET  AND   OPERATING 
STATEMENT 

•  MONTHLY  AND  YTD   BUDGET  COM- 
PARISONS 

•  BALANCING    MONTH    BANK   STATE- 
MENTS 


•  YEAR  TO  YEAR  INCOME  AND  EXPENSE 
COMPARISONS 

•  AVERAGE  DAILY  ROOM  RATES  MONTH- 
LY AND  YTD 

•  OCCUPANCY  RATES  MONTHLY  AND 
YTD 

•  CASH  FLOW  ANALYSIS 

•  STATISTICAL  REPORT  MONTHLY  AND 
YTD  SHOWING  ALL  INCOME  AND  EX- 
PENSE ITEM  AS  A  PERCENTAGE  OF 
OCCUPIED  ROOMS  AND  AVAILABLE 
ROOMS 

•  SPECIAL  SORT  PROGRAMS  WHICH  RE- 
ARRANGE THE  DATA  FILES  TO  PRO- 
DUCE THE  ABOVE  REPORTS 


The  General  Ledger  Software 
Package  will  be  the  subject  of  Bud's 
second  article  on  business  applica- 
tions to  be  published  in  INTERFACE 
AGE. 

In  addition  to  the  General  Ledger 
Package,  Bud  has  an  In-house  Room 
Reservations  Software  Package 
which  contains  the  features  below: 

•  REVOLVING  SIX  MONTHS  RESERVA- 
TIONS ON  LINE  AT  ALL  TIMES 

•  RANDOM  ACCESS  TO  ANY  DAY  WITHIN 
THE  SIX  MONTHS  IN  LESS  THAN  5 
SECONDS 

•  THEABILITYTO  BOOK81  ROOMS  WITH 
ONLY  ONE  ENTRY 

•  THE  ABILITY  TO  CANCEL  81  ROOMS 
WITH  ONLY  ONE  ENTRY 

•  THE  ABILITY  TO  DISPLAY  ALL  ROOMS 
IN  THE  INN  ON  THE  TERMINAL  FOR 
ANY  GIVEN  DAY  IN  THE  SIX  MONTHS 
PERIOD  WITH  ONLY  ONE  ENTRY. 

•THE  ABILITY  TO  PRINT  THE  ROOM 
STATUS  FOR  ANY  GIVEN  SEVEN  DAY 
PERIOD  WITHIN  THE  SIX  MONTH 
PERIOD  WITH  TOTALS  BY  ROOM  CLASS 
AND  STATUS  (BOOKED  OR  OPEN) 

•  THE  ABILITY  TO  SEARCH  ANY  THIRTY 
DAY  PERIOD  WITHIN  THE  SIX  MONTH 
PERIOD  FOR  A  GIVEN  GUEST  NAME 

•  DAILY  PRINT  OUT  OF  ROOM  RESERVA- 
TIONS FOR  THAT  DAY 
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The  In-house  Room  Reservations 
Software  Package  will  be  the  subject 
of  Bud's  third  article  on  business  ap- 
plications to  be  published  in  INTER- 
FACE AGE. 

Bud  is  currently  working  on  an  Ac- 
counts Receivable  Package  and  a 
Front  Desk  Clerk-Night  Auditor 
Package  (for  motels)  which  will  be 
published  in  INTERFACE  AGE  as  the 
fourth  article  in  this  series.  —S.Ed. 

INTRODUCTION 

Everyone  likes  payday,  right!  Well, 
not  quite.  That  bookkeeper  or  payroll 
clerk  who  has  to  look  up  all  those 
deductions  in  table  after  table,  com- 
pute the  FICA,  keep  track  of  other 
deductions,  post  the  figures  to 
everyone's  payroll  records,  keep  track 
of  hours  worked  and  then  write  the 
payroll  register  and  paychecks,  don't 
quite  see  payday  in  the  same  way  as 
the  rest  of  us. 

It  just  happens  that  at  my  place  of 
business,  my  wife  is  that  payroll  clerk, 
or  rather  used  to  be!  Now,  my  Altair™ 
takes  care  of  all  those  payroll 
drudgeries  and  at  last  everyone  looks 
forward  to  payday.  In  my  case,  it  also 
helps  make  the  next  addition  to  my 
Altair™   a   little   more   palatable  at 
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home,  not  to  mention  the  cost  savings 
at  work  and  the  more  accurate  and  ef- 
ficient payroll  system. 

If  you've  been  looking  for  ways  to 
put  your  micro  to  work  at  the  old 
store,  or  to  impress  the  boss  with 
some  fancy  micro  work  that  is  sure  to 
please,  here's  a  good  place  to  start. 

HARDWARE  CONFIGURATION 

I  own  an  Altai  r™  8080B  system  as 
follows: 

•  8800B,  64K,  4SIO  PORTS,  2PIO  PORTS 

•  PROM  BOOTSTRAP  LOADER 

•  2  ALTAIRTM  FLOPPY  DISC  DRIVES 

•  2  ADM3K's  VIDEO  TERMINALS 

•  1  OKIDATA  110  LINE  PRINTER 

•  1  MPI  LINE  PRINTER 

•  RUNNING  MITS  BASIC  VER.  4.0 

PAYROLL 

This  is  a  package  of  seven  pro- 
grams which  are  fast  and  efficient. 
The  package  contains  three  additional 
utility  programs  which  make  file  main- 
tai  nance  a  breeze. 

Refer  to  program  PA1  for  the  hard- 
ware requirements  for  this  package. 
I'm  sure  with  some  ingenuity,  the 
whole  package  could  be  modified  to 
work  on  almost  any  configuration 
with  a  mass  storage  device. 

My  payroll  consists  of  approximate- 
ly 22  employees.  You  don't  have  to 
produce  a  mound  of  paper  work  to  run 
the  programs.  The  only  source 
documents  are  the  employees'  time 
cards  and  the  payroll  status  sheet.  It 
takes  me  a  total  of  approximately  30 
minutes  to  add  the  time  cards, 
transfer  the  data  to  the  status  sheets, 
enter  the  data  i  nto  the  computer,  com- 
pute the  payroll  and  run  the  weekly 
payroll  register.  Super,  Huh! 

First  of  all  let  us  look  at  the  file 
structure.  This  is  a  floppy  disc  resi- 
dent system.  It  is  comprised  of  three 
file  types: 

•  THE  PAYROLL  MASTER  FILE  'PACURR' 
(PAYROLL  CURRENT) 

•THE  PAYROLL  MASTER  FILE  BACKUP 
'PABKUP'  (PAYROLL  BACKUP) 

•THE  WEEKLY  PAYROLL  TRANSACTION 
FILES  'PAM07YR'  (PAYROLL  MONTH, 
PERIOD,  YEAR) 

THE  PAYROLL  MASTER  FILE— The 
payroll  master  file  is  a  'RANDOM' 
file  residing  on  the  disc  in  record 
blocks  201-400.  Referring  to  the  disc 
record  layout,  you  will  notice  it  con- 
tains all  of  the  basic  data  needed  to 
compute  one's  pay,  except  the  ac- 
tual hours  worked  and  any  miscellan- 
eous deductions  for  a  pay  period.  All 
of  the  money  amounts  represent  the 
year  to  date  totals  applicable  to  this 
employee  from  January  1  to  the  cur- 
rent date.  With  each  ensuing  pay 
period,  these  totals  are  updated  with 
the  current  pay  period's  totals. 
You  will   notice  this  is  a  'RAN- 
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DOM'  file.  However,  it  is  not  actually 
used  as  such.  It  is  processed  as 
though  it  were  a  consecutive  file. 
There  is  a  very  good  reason  for  this. 
Using  MITS  BASIC  (all  versions 
todate),  as  in  most  computer 
languages,   you   cannot   up-date   a 


We  would  welcome  any 
micro-fans  traveling  in  this 
area  to  stop  in,  take  a  look 

at  our  system  and  see  a 
first-hand  demonstration  of 

how  your  microcomputer 

can  help  you  in  running 
your  business. 

consecutive  file.  That  is,  you  cannot 
read  it  into  memory,  change  its  con- 
tents and  write  it  back  out  to  the 
same  record  location.  You  must 
write  out  an  entirely  new  file,  even 
those  records  you  did  not  update. 
This  is  not  so  when  using  'RAN- 
DOM' files.  A  random  file  may  have  a 
record  read  into  memory,  its  con- 
tents changed  and  then  the  updated 
record  written  back  out  over  the  old 
record. 

In  a  random  file,  you  must  specify 
the  record  number  which  you  desire 
to  access.  This  is  simply  done  by  us- 
ing a  consecutive  counter  starting  at 
the  desired  location  on  the  disc  and 
incrementing  each  time  by  the  size 
of  the  record  blocks,  in  our  case  a 
one.  Our  consecutive  counter  starts 
at  201  and  is  checked  each  time  for 
the  file  end  record  of  400. 

PAYROLL  MASTER  BACKUP  FILE  — 
Any  good  systems  design  person 
worth  his  salt  will  tell  you  that  it  is 
extremely  wise  to  have  a  backup  file 
for  the  system.  This  gives  you  a 
starting  point  in  the  event  of  a  major 
catastrophe,  such  as  a  power  failure 
in  the  middle  of  updating  a  record 
and  the  file  is  scrambled,  or  let's  say 
you  made  a  mistake  in  computing 
the  employees'  time  and  didn't  find 
the  error  until  you  were  writing  the 
payroll  checks.  With  a  backup  file, 
you  simply  copy  the  'PABKUP'  to 
'PACURR'  and  re-run  your  programs. 
It's  important  to  copy  the  'PACURR' 
to  the  'PABKUP'  just  prior  to  running 
your  payroll  job.  Since  PABKUP  is 
just  a  copy  of  'PACURR'  it  is  natural- 
ly a  random  file.  It  resides  on  the 
disc  in  record  blocks  0001-0200.  It  is 
not  referenced  by  any  of  the  payroll 
programs  but  is  just  insurance 
against  some  unforeseen  mishap. 
You  will  find  it  is  a  life  saver. 

THE  WEEKLY  PAYROLL  TRANS- 
ACTION FILES— The  weekly  payroll 
transaction  files  'PAM07YR'  are 
consecutive  files.  There  is  never  a 
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need  to  update  their  contents.  They 
are  the  mirror  image  of  the  actual 
payroll  period  being  processed. 
They  are  created  when  the  payroll  is 
computed  and  their  file  names  are 
an  extract  of  the  payroll  date.  If  for 
some  reason,  you  have  to  re-run  a 
payroll  period  do  not  panic.  You  can 
simply  re-run  the  programs  and  the 
old  file  for  that  date  will  be  gone.  It 
will  be  replaced  by  the  new  file  pro- 
vided you  use  the  same  dates.  The 
program  which  does  the  actual  com- 
putations and  creates  these  files 
(PA2)  also  contains  provisions  for 
by-passing  the  update  of  the  payroll 
master.  This  proves  handy  some- 
times for  re-runs  and  trial  runs. 

The  payroll  files  are  recalled  by 
the  programs  in  producing  the 
various  payroll  reports  and  making 
certain  that  they  remain  collectively 
in  balance  with  the  totals  contained 
within  the  payroll  master.  Since  this 
is  a  weekly  payroll  system,  there  will 
be  52  of  these  files  on  the  disc  at  the 
end  of  a  full  calendar  year's  process- 
ing. The  floppy  disc  will  hold  all 
three  categories  of  files  for  a  large 
number  of  employees. 

The  procedures  presented  with 
this  discussion  are  more  than  ade- 
quate for  running  the  programs.  The 
programs  are  highly  commented 
and  practically  self  explanatory. 
Therefore,  I  will  not  go  into  detailed 


A-Vidd  has  Vector  Graphics 
Vector  I  on  display 
kit $619 


Come  in  &  say  Hello  to  our  computer! 

Heuristics:  Speechlab  Ki( $249 

Computalker  CTI $395 

Stuffed  with  Tarbell  Kit $  120 

Cromemco 

DazzlerKit $215 

D  +  7A  Kit  w/2  Joysticks $275 

North  Star  Micro  Floppy  Kit $699 

Lear  Siegler  ADM  3A  CRT  Terminal 

Kit $850 

Oliver  Paper  Tape  Reader $74.50 

Sony  CVM  1250  Trinitron  color 

monitor $695 


discussion  of  each  program. 
However,  you  will  notice  program 
'PA7'  is  not  included  in  the  package. 
This  program  is  for  the  purpose  of 
running  employee  W-2  forms  at 
year's  end.  Since  Uncle  Sam  is 
notorious  for  changing  his  forms, 
we  have  left  the  development  of  this 
rather  simple  program  to  the  user. 

UTILITY  PROGRAMS 

The  utility  programs  included  with 
the  package  deserve  some  explana- 
tion. The  programs  are: 

•  'COPRAN' 

•  'GETPUT' 
•TVDUMPR' 

'COPRAN'  (Copy  Random  Data  Files) 
—  This  is  a  utility  program  used  for 
copying  random  data  files.  It  allows 
the  user  to  specify  file  names,  file 
locations,  and  disc  drive  numbers. 
The  files  concerned  may  reside  on 
the  same  or  a  different  disc  drive.  It 
monitors  the  copying  on  the  ter- 
minal. If  you  are  using  a  teletype, 
you  might  want  to  delete  the 
monitor  provisions  to  speed  up  the 
copying. 

'GETPUT'  (Get  and  Put  a  Random  Data 
File)— A  utility  program  which  allows 
the  user  to  randomly  update  or 
change  any  position(s)  within  the 
128-character  record.  The  user  spe- 
cifies   the    file    name,    disc    drive 
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number  and  record  number.  The  pro- 
gram then  gets  the  record  and 
displays  it  on  the  terminal  in  a  for- 
matted form  identifying  each  posi- 
tion by  number.  It  requests  the  user 
to  define  the  limits  of  the  area  he 
desires  to  change,  then  requests  the 
user  to  enter  his  new  data.  It  then 
writes  out  the  new  record  over  the 
old  record  and  then  re-reads  the  new 
record  and  dumps  it  out  on  the  ter- 
minal for  a  visual  inspection  and 
comparison  to  the  old  record.  I  used 
this  program  to  initially  enter  my 
employees  Y.T.D.  totals  to  the 
payroll  master  record,  since  I 
started  my  payroll  system  at  a  time 
other  than  January  1. 

Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices. 


Don't  try  to  use  this  program  to 
locate  records  within  a  random  file. 
It  might  alter  the  unwanted  records 
you  dump.  Use  the  following  pro- 
gram. 

'TVDUMPR'  (Dump  a  Random  File  on 
the  Video  Monitor  and  the  Line  Printer)— 
Allows  the  user  to  specify  file  name, 
record  location,  and  disc  drive 
number.  This  program  dumps  a  ran- 
dom file  on  the  video  monitor  and 
the  OKIDATA  110  line  printer.  It 
does  not  identify  the  positions  of 
the  record,  but  is  very  useful  for 
locating  a  record  in  a  random  file  so 
'GETPUT'  can  be  run.  Also  very 
useful  with  a  type-bar  ruler  and  the 
line  printer  dump  for  checking  the 
~W    P.O.  Box  4430N  Santa  Clara,  CA  95054 
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CDJC76 

'  /;, 

2112-2 

7.90 

!:;[;>:;:.,; 

5.00 

IBAHSFORMERS 

741&N 

125 

LM32QK-S 

i  :i:i 

78M05 

.75 

cw'j;-;-: 

.40 

2708 

26.50 

12  Voll  300  m.l  1r.ri-.l;.r::ii-r 

1.25 

741S3N 

.55 

L'.1'i:"JK-:: 

8.95 

75107 

,50 

GD4M1 

I'lIK'  ' 

2.00 

DMB577 

2.90 

12.6V  CT  600  ma 

3.75 

,'.'.;?  I  !i 

1.55 

i.l.l'l.'Or.   1  ■ 

1.36 

75108 

;  75 

(.::).in.:!,' 

.45 

M'.V;?!;.'' 

RESisrons 

12V  250  ma  will  plug 

2.95 

74285N 

6.00 

LM3P0K-15 

1.35 

7>i!>h:n 

.39 

i;ii.iih, 

1.30 

MM  '..!.":.■ 

V.  «.H1  S",, 

12V  CT  2S0  nu  wall  plurj 

3.50 

i.l.-iiiN 

743SSN 

1.65 
2.00 

LM320T-8 

1.60 
1,60 

/:,.i',:n.N 

.39 
,37 

i;n-t-i»:i 

CIM!,!I,' 

5.50 
1.00 

MMM  ill 

;■:■■! nij  ■ 

740 

10  pop  lypc 

:'■)  |i,T  i >- 1  ■  ■  ■ 

.05 

,03 

Data  Ace ats  Arrangement  KM. 
Inslr.  Incl.                  10.00 

.'■i  ■'■'.': 

2.00 

iMrmi:1 

1.95 

/:-ii,.ii.n 

37 

CIllMli, 

4.2G 

Ulil  |:'T  1 V [ ■  i ■ 

.025 

;.!  i.;;ti 

2.00 

LM320T-15 

1,60 

;:-i:-ii.[i 

.50 

i.(:;:.:ii 

2.00 

CLUCKS 

■■  0 f ! i :  [HI  [;!■' 

.015 

LEOS 

7436SN 

2.00 

LM324N 

1.45 

,':,.i'.i/r;ri 

.55 

tlHil' 

2.20 

!.'M  :,:■:).! 

3.90 

KEYBOARDS 
63  Key  Keyboard 
H00165  encutJc 
He .  HoyDffiitd 

RcdTOIB               .15 

LM339N 

i  :,'. 

,'Si'i.ic.ij 

i,ii:-,::, 

4.00 

hw.:,y.  • 

3.60 

S1B.S5 
6.95 

GrtenTOiB             20 

74LS00  tii 

LM340K-5 

1.60 

1.50 

C04516 

2.00 

w,:u: 

4.80 

Orange  T01S            20 

74LSOON 

.28 

LM340K-B 

1.60 

A  1o  0  C0NUFRTFR 

C04S1B 

2.45 

mmmi:- 

.-■  CD 

Yellow  1018             20 

74LSOJH 

.26 

LM340K-12 

1.60 

870OCJ 

■i/iirc.?. 

13,95 
22.00 

C::-1-,Mi 

2.90 

MM:;  ill 

3.90 

Jumbo  Red              2D 

74LS04N 

.34 

LI.!]-!CK-'::. 

1.60 

C0462 

4,75 

iry.'V: 

4.00 

!C  Toil  Clips 

16 

.'■'.[  :.'hu 

.34 

LM340K-24 

1.60 

CD452B 

1.50 

>M.\\:  r,:-, 

5.00 

Jumbo  Yellow          25 

7JLS08N 

.26 

LM340T-S 

1.50 

LO130 
9400CJ  V  tf 
CMOS 

CD4553 

5.75 

MM:  ill; 

8.95 

Black          .50 

43 

Jumbo  Orange         .25 

74LSI0N 

.28 

LM340T-6 

1.70 

F   7^40 

{:!!.(■■.:.. 

225 

MMM*:- 

2  10 

CllplliD  LED  mounting 

.'-h:;i:ui 
74LS14N 

.87 
1.30 

lu;m;im:' 

LM34CT-15 

1.70 
1,70 

CD4583 

[[I!':.)': 

4,50 
2.10 

M.M-.:.'1I 

5.50 

SCPMP  Kit  S99.00 

Clip*            B/tl.25 

/-us™ 

.28 

LM340T-IB 

1.50 

CD340O1  Ffl 

1.      .50 

C040192 

3.00 

MM5865 

9.00 

SCMP  Keyboard  Kit  S99.00  or'uen.'yollow,  clear) 

MAN3                    CC 

1?:.      3!J 

3D0   1  00 

300   1  25 

1.00 

:,C!i  i  no 

OL72B 

0L747                   CA 

;i;,/     70 

1,00      .!!(! 

'iiiii     NO 

600  i  :'i' 

FND007                 CA 

tiiio  :■■  ;'ii 

DG9  Fluprcsccnl 

1.75 

5  digit  !4pindl5play 
N5N33M  3  digil  8  pm 

2.50 

7520  Clairei  ptratocellr 

T1L311  Hex 

12  Hi.  Clock  .5"  liquid  X1AL 

3000 

Watch.  12"  liquid  XTA 

4  digit 

B  digit 

TV  DAME  CHIPS 

3.75 

LM1889  Modulator 

3.00 

Gl  AY38500-1 

18.50 

COMPUTER  BOARD  KITS 

225.00 

4K  EPH0M  Kll 

145.00 

I/O  Board  kit 

44.50 

It!,  Oil 

ll,K  St.ilu:  HAM  liiunl  M   4'J!,.()0 

CLOCK  MODULES 

rr)|]:[il,-lc.i;,iniirl!i[l-.ri'.i:l/tii 

hook  up  will)  lianildiini'i  and 

■,*!tJioi    Very  cump; 

50"  and  81-digils 

MA1002A.  Coil"   50 

895 

I02P3  Translormci 

2.25 

MA10I0A.  Cor  E   84 

1195 

102P2  Transformer 

2.25 

:iri,:.i.-:i  [r..ii:,l[jimer  an 

■.,.  '.Aiirtifl', 

ttliitniiiiii:tiasi!(l  wimoflule      2.95 

MA  1003  cai  module .: 

Iluor.  display 

Not  a  Cheap  Clock  Kit  $17.45 

Includes  everything  except  case.  2-PC 
boards.  6-. 50"  LED  Displays.  5314  clock 
chip,  transformer,  all  components  and 
full  instructions.  Same  clock  kit  with  .80" 
displays.  S22.75 

Plexiglas  Cases  Black  or  white 

with  red  bezel  in  clock  sizes.      S5.95 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Automatically 
switches  back  and  forth.  Beautiful.  50" 
LED  readouts.  Nothing  like  it  available. 
Needs  no  additional  parts  for  complete, 
full  operation.  Will  measure  -100°  to 
+20fJ°F,  air  or  liquid.  Very  accurate. 
Complete  instructions.  $39.95 


Variable  Power  Supply  Kit 

0-12  VDC@'/2A7.1%  line,  load  regulation. 
Remote  sense  capability.  Constant  voltage/ 
circuit  limit  can  be  modified  for  other 
V/l  ranges.  Complete  with  board  and 
transformers.  S24.00 


1977  IC  Update  Master 

Manual  Brand  new.  Complete  inte- 
grated circuit  data  selector  from  all  manu- 
facturers. 1234  page  master  ret  guide  to 
the  latest  IC's  including  microprocessors 
and  consumer  circuits.  17,000  cross 
references  for  easier  sourcing  of  hard  to 
get  parts.  Special  pricing:  S24.95,  with 
free  update  service  thru  1977.  Domestic 
postage  all  S2.00.  Foreign  S6.00. 


Function  Module  Card  Kit 

Converts  any  frequency  counter  into  3'A 
digit  DVM,  digital  thermometer,  pulse 
&  square  generator  from  10  Hz  to  100  kHz. 
Complete  kit  minus  power  supply.  $25.00 


VOLUME  SPECIALS 

MM5262  2K  RAM 

MM5369  Divider 

2102-1  500  NS  IK  RAM 

PD41I-3  150NS4K  RAM 

Momentary  Pushbutton  Switch 

Other  parts  also  avaiiabli 


30  MHz  Frequency  Counter  Kit 

Crystal  time  base.  Covers  audio,  amateur 
and  CB  band.  6.5"  digits,  prescalable  with 
PC  board  and  full  instructions.  $55.00 
Fully  wired  and  tested.  $75.00 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  minutes,  59  seconds,  99  1/100  hrs. 
Times  standard,  split  and  Taylor.  7205 
chip,  all  components  minus  case.  Full 
instructions.  White  or  black  plexiglass 
case.  $5.00 


C0SMAC  'ELF' 

RCA  CMOS  Microcomputer 

CDP1802  CD  S29.50        Users  Manual  S7.50 

Complete  kit  of  parts  to  build  the  "ELF" 
including  CDP1802  and  users  manual  as 
listed  in  August  76  Pop.  Elect,  minus 
power  supply  and  board.  $92.00 


Hobbiest  Electronics  Course 

Beginning  course  in  practical  electronics, 
no  theory,  Lab  experiment  format.  12  les- 
sons, can  be  purchased  one  at  a  time. 
$10.00  per  lesson 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board,  MM5369,  crystal,  resistors, 
capacitors  and  trimmer. 


Volt/ohm  Probe 

Batt.  oper.  AC/DC  to  125  V.  2  pos.  volt, 
and  2  neg.  volt,  plus  continuity.  Stainless 
steel,  pocket  size.  comp.  assem.  $34.95 


Digital  Thermometer  $65.00 

General  purpose  or  medical  32"-230°F. 
Disposable  probe  cover  ±,2°  accuracy. 
Completely  assembled  w/compact  case. 


2.5  MHz  Frequency  Counter  Kit 

As  low  as  10  Hz  .6-. 50"  digits  with  PC 
board  and  full  instructions.         $40.00 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses  Na- 
tional MAI 01 2  module  with  alarm  option. 
Crystal  time  base  PC  boards  and  full  in- 
structions. Add  53.95  for  a  beautiful 
dark  gray  case  ready  to  install.  This  is 
the  best  value  available  anywhere! 


TERMS:  $5.00  min.  order  U.S.  Funds.  Call!  residents  add  6%  lax. 
BankAmericard  and  Master  Charge  accepted. 
Shipping  charges  will  be  added. 


FREE:  Send  for  your  copy  of  our  1977 
QUEST  CATALOG.  Include  13?  stamp. 


CIRCLE  INQUIRY  NO.  100 


100  INTERFACE  AGE 


proper  locations  of  data  placed  in  a 
newly  constructed  file.  MITS  BASIC 
ignores  the  line  printer  instructions 
if  the  printer  is  not  in  a  ready  status, 
a  nice  feature  if  you  don't  want  the 
hard  copy  print  out. 

MANUAL  CHECK  WRITING 

You  will  notice  there  are  no  provi- 
sions in  this  system  for  printing  the 
actual  payroll  checks.  Since  this  is 
designed  for  a  relatively  small 
number  of  employees  and  the  cost 
of  form  feed  checks  is  rather  expen- 
sive, we  continue  manually  to  write 
or  type  our  same  old  inexpensive 
payroll  checks. 

OPEN  INVENTION 

I  would  welcome  any  micro-fans 
traveling  to  this  area  to  stop  in  and 
take  a  look  at  our  system  and  see  a 
first  hand  demo  of  the  payroll 
system,  general  ledger  system, 
reservations  and  the  other  uses  to 
which  I  have  put  my  ALTAI R™. 

Good  luck  and  start  enjoying  your 
pay  day! 

PAYROLL  PROCEDURES 
STEP 
PROGRAM  ACTION 

WEEKLY 

1.  GETPUT  Tag  all  terminated  employees 

2.  GETPUT  Make  all  pay  increase,  with- 

holding etc.,  changes 

3.  PA1  Add  new  employees  to 

-PACURR- 

4.  COPRAN  Copy  payroll  mstr-PACURR- 

to  backup  -PABKUP- 
Enter   weekly    payroll    info 
from  status  sheets  (enter-L- 
to  STOP  input)  &  compute 
payroll 

Run  weekly  payroll  register 
Check  run  for  errors 
Make   journal    voucher   for 
ledger  entries 
9.  COPRAN  After  being  certain  that  this 
payroll  is  O.K.,  Copy 
-PACURR-  to  PABKUP 

MONTHLY 

Run  monthly  payroll  register 
Balance  weekly  registers  to 
monthly  register 

QUARTERLY 

Run  quarterly  payroll 

register 

Balance  to  monthly  runs 

YTD 

Run    YTD    payroll    register 

from  transactions  files 

Run    YTD    payroll    register 

from  -PACURR- 

Balance  the  two  runs  for  the 

year 

Run  W-2s  on  stock  paper. 

Balance  totals  to  YTD  run 

Run  W-2s  using  -PACURR- 

Run  mailing  labels  for  W-2s 

Initialize  new  payroll  master 

■PACURR- 

JUNE  1977 


5.  PA2 


6.  PA3 
7. 

8. 


1.  PA3 
2. 


1. 

PA3 

2. 

1. 

PA3 

2. 

PA4 

3. 

4. 

PA7 

5. 

PA7 

6. 

PA6 

7. 

PA5 

You  have  to  SEE  it  to  BELIEVE  it! 

The  Alpha  Microsystems  AM-1 00  is  LIGHT 
YEARS  ahead  of  everything  else  you've 
seen  so  far  in  the  low  cost  computing  field. 

For  a  FRACTION  of  what  you'd  normally 
pay  for  the  SOFTWARE  ALONE,  you  get  a 
16-bit  processor  with  ALL  of  these  BIG- 
SYSTEM  capabilities: 

MULTI-TASKING,  MULTI-USER 
TIMESHARING 

^DEVICE  INDEPENDENT  I/O 

^ADVANCED  FILE  STRUCTURE 

# POWERFUL  SYSTEM  COMMANDS 

£  SOPHISTICATED  TEXT  EDITOR 

^rFULL  MACRO  ASSEMBLER 

£LINE  PRINTER  SPOOLER 

•k RE-ENTRANT,  MULTI-USER  BASIC 

COMPILER 
&  LARGE  UTILITIES  LIBRARY 

Yet,  with  all  this  it's  still  compatible 
with  the  S-100  BUS! 

If  you  like  the  Decsystem-10  operating 
system,  if  you  like  TECO  ...  if  you  like  the 
PDP-1 1  instruction  set . . .  you'll  LOVE  the 
AM-1 00! 

ONLY 

$1495 
IN  STOCK  NOW! 


mmm^mm 


BYTE  SHOP 


of 


Pasadena 


496  S.  LAKE   cAVE. 
VASADENA,  CA.   9IIOI 
PHONE:  (213)684-3.111 


HOURS :  Tuesday  —  Friday,  12 :  00  —  9 :  00 ; 
Saturday  &  Sunday,  12 :  00  —  5 :  00 ; 
Closed  Mondays 


iyTERfACB,AGE\01 


WEEKLY  PAYROLL  FLOW  DIAGRAM 


Weekly  Payroll  Procedure 


(^  DATA  FROM^ 
^    TERMINAL  J 

STEPS  1  &2 

T 

rPACURR"\_ 

"GET  PUT" 

1.  TAG  TERM 

EMPLOYEES 

2.  MAKE 

CHANGES 

AjP-DATED 

\       DISK      J 
V    DRI    J 

*l"HACUHH" 
V  DR1  J 

(DATA  FROM^N 
TERMINAL    J 


STEP  3 


"PA1" 

ADD  NEW 

EMPLOYEES 


(ANSWER      X 
INPUT  ) 

STATEMENTS/ 


STEP  4 


"COPRAN" 

COPY  "PACURR 

TO  "PABUKP" 
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WEEKLY  P.P.  CONT. 


f ENTER N 

(  PAYROLL  FROM  ) 
\STATUS  SHEET/ 


STEP  5 


RANDOM 


"PA2" 

COMPUTE 
WEEKLY 
PAYROLL 


CONSECUTIVE 

PAY  PERIOD 

TRANSACTION 

FILE  "PAM07YR' 


STEPS  6,  7,  &  8 


PAYROLL 
FILE  FROM  STEP  5 


ANSWER 

INPUT 

STATEMENTS. 


PA3" 

RUN  WEEKLY 

PAYROLL 

REGISTER 


PRINT 
WEEKLY 
PAYROLL 
REGISTER 


STEP  9 


REPEAT  STEP  5 


VMAKE  JOURNAL; 
VOUCHER 

FOR 

GENERAL 

LEDGER 
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EXAMPLE  OF  WEEKLY  PAYROLL  REGISTER  LISTING 


THIS   IS  A  SAMPLE  OF   THE  WEOCLV  FAVROLL   REGISTER 
comm  RI  INC 


WEEKLV  PRYROLL   REGISTER 
PERIOD  ENDING  83-03-7? 


REGLR-PAV  OV/TN-PAV  GROSS-PRY     F   I   C  ft  F  W  H 


sir 


DEDUCTS        NET-PRY 


sEmR* 


,,-         p.a.itr  s/irF    ^*.*kt;hl  imim 

/  *** 5„  i     _^-— -«««*,  ty.« 

0001  glenda  lov  baker  431257052  230  Slf5t=___„__  .  ,_ 
NODVVR  rghr  othr  rtf  \~°,Msr'":*'' 

038377  2525  0808  238  "* 

•fr    58.  08      8.  08     58.  88      3.  40      3.  18      8.  20 

(8882  SANDV  OLAXTON  438064731  230  SSF5 
L N0DVVR  RGHR  OTHR  RTE 
*030377   1825  8000  230 

23  58  0.  00  23.  58      1.  38      8.  00      0.  00 


0.  00     51.  38 


.  00     22.  20 


CONHRY  RI    INC 


HEEKLY  PRYROLL   REGISTER 
PERIOD  ENDING  03-03-77 


REGLR-PAV  OV/TH-PRY  GROSS-PRY     F  I  C  B    F  H  H 


PAGE  2 
SIT     OEOUCTS 


0012  JANET  PRIOR  36032902?   255  H6F2 

NODVV'R  RGHR  OIHR  RIE 
030377  3300   0000  255 

84  15      0.  00     84.  15      4.  92      0.  00 


0013  BETTY  ROBERTSON       430310555   230  S2F5 
BODVVR  RGHR  OTHR  RTE 
030377  1350  0000  230 

44.  05      0.  00     44,  S5      2.  62 


0.  23  0.  i 


0  00      0  i 


8004  DHISV  HART 
NODVVR  RGHR  OTHR  RTE 
030377  2600   0000  230 
59.  80      8.  08 


432601062  230  H2F6 


59.  00 


3.  50 


0014   GERALDINE  REPINE     432721069  230  S1F5 
flODWR  RGHR  OTHR  RTE 
030377  3600  0000  230 

82.  00  8.  08  0£  S0  4.  04 


0007  KATHV  KELI.EV 
HODVVR  RGHR  OTHR  RIE 
030377  4600  0800  235 
108.  10      0.  00 


0008  LARRV  E  KELSO 
HODVVR  RGHR  OTHR  RTE 
03037?   3450  0000  250 
86.  25      0.  00 


0009  ANDREW  F  flCGEE 
MODVVR  RGHR  OTHR  RIE 
030377  3050  0000  230 
70   15      0.  00 


587922672  235  SSF2 
100.  10      6.  32 
429947710  250  N1N2 

86.  25      5.  05 
420980500  230  SSH2 

70  15  4.  18 


0810  CRROLYN  PERCOCK        430020016  235  H2FS 
MOOYYR  RGHR  OTHR  RTE 
038377  3050  0000  235 

71.  68  0.  00  71   68  4.  15 


0011   JOSEPHINE  POHELL      429625594   265  SSF3 
MODYYR  RGHR  OTHR  RTE 
030377  2000  0000  265 

53.  00  0.  08  53.  00  3.  10 


0.  08  181.  78 


8.  00  76. 


1  00  66.  05 


'.  00  67  11 


0.  00  49.  : 


0015  3D  SHArtOURGER  JR     429312682  2 
MOOYYR  RGHR  OTHR  RTE 
030377  1975  0000  200 
37.  50  0.  00 


SH7 


0016   TROV  POUELL 
HOPYYR  RGHR  OTHR  RTE 
03037?  1750  0000  200 
35.  00  0.  00 


0017  NARV   V  HEBB 
MODVVR  RGHR  OTHR  RTE 
030377  1750  0000  235 
41.  13  0.  00 


0018  3ULIE  WIEDEMAN 

MODVVR  RGHR  OTHR  RTE 

838377  3788   0000  250 

92.  50  0.  00 


0019  MARY  YOWELL 
NODYYR  RGHR  OTHR  RTE 
030377  1875  0000  248 


37.  50  2.  19 
429214259  230   SSM4 

35.  00  2  05 
431113499  235  SSF6 

41   13  2   41 

306160929  250  S1F5 

92  50  5.  41 
429116992   240  SSF2 


0.  00      0  00 


0.  00      0.  00 


0  00      0  00 


0.  91  8   00 


STEPS  1  &  2 

WEEKLY  PAYROLL 
FILES  DISK  DR1 


MONTHLY/QUARTERLY  PAYROLL  FLOW  DIAGRAM 

Monthly  Payroll  Procedure 
Quarterly  Payroll  Procedure 


SPECIFY      A 
TIME   PERIOD^/ 


"PA3" 

RUN  MONTHLY 

PAYROLL 

REGISTER 


PRINT 
MONTHLY 
PAYROLL 
REGISTER 


MAKE 
SURE  ALLS 

IN 
BALANCE, 


COULD  JOURNALIZE 

ALLPAYPERIODSAT 

ONETIME  HERE! 
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CONWAY   RI    INC 


WEEKLY  PRYROLL    REGISTER 
PERIOD  ENDING  83-03-77 


REGLR-PPY  OV/TM-PPY  GROSS-PRY     F 

TCP 

F  U  H 

S    I    T 

, DEDUCTS 

HET-FPY 

45.  00              0  00 

45.  00 

2.  63 

0  00 

6  00 

0  00 

42.  37 

0020  J[>  5HRM80RGER 
HOOYYR  RGHR  OTHR  RTE 
03037?  5000  0000   750 
375.  00              0.  00 

432660001 
375  06 

750  MSH1 
21  94 

0.  00 

0.  00 

0   00 

353.  06 

0021  MP  SHPtlBURGER 
tlOOYYR  RGHR  OTHR  RTE 
03037?  5000  0000   .'SO 
375.  00              0.  00 

430669460 
375.  00 

750  MSF1 
21   94 

0.  06 

0   00 

0.  00 

353.  06 

1,  713.  57              0  00 

1 

743.  5,' 

101    93 

23   36 

3.  32 

6  00 

1,  614.  96 

JOURNRL      VOUCHER 
DEBITS  CREDITS 


7166   GEN  MANRGER 

756   06 

1116   BRNK 

1,  614 

96 

7181    DESK   CLERKS 

393   65 

2169  SIT 

3 

32 

7182  HOUSEKEEPER 

53.  06 

2110  FUH 

23 

30 

7183  LINEN  BOYS 

35  60 

2111   FICR 

■     101 

oa 

7104   MR IDS 

373.  49 

????  DEDUCTS 

0 

00 

71B5  LRUNDRY 

160  93 

7662   REPAIRS&MAIN 

37  56 

TOTRL  1,  743.  57  TOTRL      1.-  743.  57 

EXAMPLE  OF  MONTHLY/QUARTERLY 
PAYROLL  REGISTER  LISTING 

THIS   IS  R  SAMPLE  OF  R  MONTHLY.     QUARTERLY  OR   YTD  PRYROLL    REGISTER 
RUN  FROM   THE  MEEKLY  PRYROLL    PERIOD    TRANSACTION  FILES 
CONURY   PI    INC 

EG  I  STEP 

PRGE     1 

S    I     T  DEDUCTS         NET-PRY 


REGLR-FRY  OV/TM-PAY  GROSS-PRY     FICR  F  U  H 


6061    GLENDA  LOY  BAKER     431257052 
MODYYR   RGHR   OTHR   RTE 
076377  2525  0666  230 

58  68  0.  00  53.  OS 

tlOOYVR  RGHR  OTHR  RTE 
031077  3756  0666  230 

86.  25  0  66  36.  25 

144.  33  0.  06  144.  33 


0002   SANDY   BLRSTON 
MODYYR  RGHR  OTHR  RTE 
030377  1025  0606  230 

23.  58  0  06 

MODYYR  RGHR  OTHR  RTE 
671677  1460  6868   230 
32.  26  0.  00 

55  78  0  66 


5  05 

8   45 


436064734   270  SSF5 


MODYYR   RGHR   OTHR   RTE 
031077  2066  00OO  265 


53  06               6  08 

53.  66 

3 

10 

106  06               6.  60 

106.  80 

6. 

20 

6012  JANET  PRIOR 

36O329027 

;?5ff 

MfiF 

MODYYR  RGHR  OTHR  RTE 

036377  3366  6666  255 

84.  15               8.  00 

84.  15 

4 

9? 

MODYYR  RGHR  OTHR  RTE 

831077  4400  0375  255 

112.  28            14.  34 

126.  54 

7 

40 

196.  35             14.  34 

210.  69 

12 

32 

0.   00 

6-  66 


0613  BETTY  ROBERTSON 
MODYYR  RGHR  OTHR  RTE 
03O377  1950  0600  230 


430310555  236  52F5 


CONURY   RI    INC 


YTD   PRYROLL   REGISTER 
PERIOD  ENDING  03-14-77 


REGLR-FRY   OV-'TM-FAY   GROSS-FRY      FICR 


PRGE     3 
S    I     T  DEDUCTS 


44    85  6   86 

MODYYR  RGHR  OTHR  FTE 

031677  1875  8068  230 

24    73  0  60 

69.  58  0  06 


6614   GERRLDINE  REPINE 
MODYYR  RGHR  OTHR  RTE 
038377  3686  0688  238 

32  86  8  88 

MODYYR  RGHR  OTHR  RTE 
611077  3175   0606  238 

73   83  8  08 

155  S3  6  68 


0615  JD  SHRNBURGER  JR 
MODYYR  RGHR  OTHR  RTE 
030377  1G75  0888  266 


0   00 


21369   238   S1F5 


73   63 
155  S3 


4.  27 

9  11 


0  49 

1  19 


429312682   230   SSM7 


0   86 


0     O0 

O  08 


49.  98 
99.  30 


117.  72 
196.  72 


0    00 

0    00 

0    00 

23.  29 

0    00 

0    00 

0    00 

65  51 

62.  87 
133.  13 


37  50 

0 

00 

17.  50 

2. 

19 

6  06 

0    00 

0  00 

35  31 

MODYYR  RGHR 

OTHR 

RTE 

63167?  1775 

6606 

236 

40  33 

6 

06 

40  03 

2. 

39 

0    00 

0.  00 

0   00 

38  44 

78,  S3 

0 

00 

?S.  J3 

4. 

58 

0    00 

6  08 

0  00 

73.  ?5 

001fc    TROY  P014ELL 

429214259 

236 

SST14 

HOVYYR  RGHR 

OTHR 

FTE 

030377  1750 

0000 

260 

35  00 

0. 

60 

35.  00 

2 

05 

8  00 

6  66 

0.  00 

32.  95 

MOPYYR  RGHR 

OTHR 

RTE 

831877  1725 

6060 

230 

3?  60 

0 

00 

39  68 

2 

32 

0  00 

8   00 

0  00 

37.  36 

74    6S 

0 

00 

?4.  60 

4 

3? 

0  00 

8  00 

0  00 

78  31 

0017  NPRY  V 

W£60 

431113499 

235 

SSF6 

rtODYYR  RGHR 

OTHR 

RTE 

030777  1750 

0000 

235 

41   13 

0 

00 

41.  13 

2 

41 

0  00 

0  00 

0.  00 

38.  72 

HOOYYR  RGHR 

OTHR 

RTt 

031077  1150 

0000 

235 

27  63 

0 

00 

27  03 

1 

58 

0    00 

0  00 

0  00 

25.  45 

60  16 

0 

00 

68.  16 

3 

99 

0   00 

0.  00 

0   00 

64.  1? 

0004    DAISY  HART 
MODYYR  RGHR  OTHR  RTE 
078377  2680  0068  230 

59.  36  8.  06 

MODYYR  RGHR  OTHR  RTE 
631877  2458  8088  230 

56.  35  6.  08 

116.  15      0.  00 


0OP"   KATHY   KELLEY 
MODYYR   ROHR    OTHR   RTE 
836377  4608  8866  235 

188.  18  6  88 

MODYYR  RGHR  OTHR  RTE 
871877  4025   8068  235 
94    59  ft  O0 

282.  69  8.  60 


0083   LRRRY   E   KELSO 
MODYYR  RGHR  OTHR  RTE 
838377  3458  0800  256 

36.  25  8.  00 

MODYYR   RGHR   OTHR   FTE 
631077  3475  6806  250 


432681062  236  M2F6 


ft  00 

0.   00 


5  53  8.  00 

11.  35  0.  00 


429947713  256  M1M2 


CONUAY   RI    INC 


6.  83 

0.  18 


4    75  48.  22 

4.  75  104    42 


0  88  181    73 


8  68  8  66  39  86 

0  00  0  00  196.  34 


REGLR-FRY  OV.'TM-FAY  GROSS-PAY     FICR 
36.  S3  8.  06 


DEDUCTS         NET-PRY 


173.  13 


6  00 


0009  ANDREW  F  NCGEE 
MODYYR  RGHR  OTHR  RTE 
638377  3050  0000  236 

78.  15  8  08 

MODYYR  RGHR  OTHR  RTE 
631677  4466  0275  236 
181.  20  9.  49 

171   35  9  49 


0010   CAR0LVN   PEACOCK         430020616   235   M2F5 
MODYYR  RGHR  OTHR  RTE 
030377  3856  0668  275 

71.  68  8.  06  71   63  4.  19 

MODYYR   RGHR   OTHR  RTE 
631877  1375  8886  235 

44   06  6  06  ^-f   06  2  58 

115.  74  6  86  115    74  6.  77 


0011   JOSEPHINE  FONELL      429625594   265  SSF3 
MODYYR   RGHR   OTHR   RTE 
036377  2688  8888  265 

53   66  6   86  53   86  3   16 


86.  S3 
172.  13 

5.  08 

10.  13 

4.  28 
3.  48 

0  36 
1.  60 

0  OO 
0   00 

76.  36 
151  86 

42S988586 

236   SSM2 

76  15 

4.  16 

8.  88 

0  06 

8.  00 

66.  85 

116  69 

136.  84 

6.  43 
10.  58 

6.  00 

0.   00 

0  06 

8.  68 

0.    OO 

0.  86 

164.  21 

1 78.  26 

6.  08 
0.  38 


CONURY   PI    INC 


REGLR-FAY   OV.'TM-FRY   GROSS-PAY      FICR 


DEDUCTS        NET-FAY 


0813  JULIE  UIEDENAH 
MODYYR  RGHR  OTHR  RTE 
018377  2706  0600  250 

92  56  8  68 

MODYYR   RGHR   OTHR   RTE 
031677  2950  8868  258 
73   75  6  06 

166.  25  0   00 


0019   NARY   YOUELL 
MODYYR   RGHR   OTHR   RTE 
030377  1375  0086  246 

■J5   00  0   00 

MODYYR  RGHR  OTHR  RTE 
031077  1200  6686  248 

2S  38  6  08 


8020    JD   SHAMBURGER 

MODYYR   RGHR    OTHR   RTE 

018377   5000  0888    756 

375  88  8  88 

375   86  0   08 


0021    MA  SHRM8URGER 
MODYYR   RGHR   OTHR   RTE 
638377   5680  0006    756 


386166929  258  S1F5 


5.  48 
14    46 


432666861    758  MSM1 


430663468    750  MSF1 


6.  68 
6.  68 


375 

88 

6 

08 

375 

08 

375 

80 

a 

80 

375 

86 

8821   MARGARET   5   BRYANT 

429642119 

MODYYR 

RGHR 

OTHR 

RTE 

011077 

0706 

0808 

238 

16 

10 

6 

08 

16 

10 

16 

10 

8 

86 

It 

10 

0.  06 
8.  OO 


JOURNAL 

VOUCHER 

D  E  B    1    T   S 

C  R  E   D    1 

T  S 

188  GEN  MANAGER 

758    66 

1118   BANK 

2,.  533 

50 

161   DESK    CLERKS 

341    15 

2189   SIT 

102   HOUSEKEEPER 

186.  80 

2118   FUH 

46 

10 

163   LINEN   BOYS 

74.  68 

2111    PICA 

161 

M 

'104    MRIDS 

723.  61 

??■•->  DEDUCTS 

4 

'185   LAUNDRY 

184    31 

'682   REPRIRS&MRIN 

78.  33 

TOTAL 

2,  758.  08 

TOTAL 

2-  753 

an 

6  49  6  86  63.  55 

1    48  0  88  140.  73 


6  68  6.  88  27.  12 

0  86  6  88  69  49 


15.  16 
15.  16 


75     2,  538.  50 


JUNE  1977 


INTERFACE  AGE  105 


Y.T.D.  PAYROLL  REGISTER  FLOW  DIAGRAM 

Y.  T.  D.  PAYROLL  PROCEDURE 


STEP1 

52  WEEKLY  PAYROLL  FILES 

DISK 

DR1 


SPECIFY 
TIME  PERIOD 


"PA3" 

RUN  Y.T.D. 

DETAIL 

PAYROLL 

REGISTER 


PRINT 

Y.T.D.  DETAIL 

PAYROLL 

REGISTER 


STEP2&3 


c 


ANSWER 

INPUT 

STATEMENTS 


MAKE 

SURE 

THEY 

BALANCE 


"PA4" 

RUN  PAYROLL 

MASTER 

Y.T.D. 


STEPS4&5 


ANSWER 

INPUT 

STATEMENTS 


PRINT 
PAYROLL 
MASTER 

Y.T.D. 


1.  RUN  ON  STOCK 

PAPER  &  balance; 

TOTALS  TO 

STEPS1.2&3 

2.  RE-RUN 

USING  W-2 

FORMS. 


106  INTERFACE  AGE 


JUNE  1977 


STEP  6 


STEP  7 


c 


ANSWER 
INPUT 

STATEMENTS 


"PA5" 
INITIALIZE 

NEW 
PAYROLL 
MASTER 


PRINT 

ADDRESS 

LABELS 


USE  NEW 
FLOPPY 


'STICKUM' 

ON 
ENVELOPES/ 


EXAMPLE  OF  Y.T.D.  PAYROLL  REGISTER  LISTING 


THIS    IS   fl   SAMPLE    OF    THE    YTD   PAYROLL    REGISTER   PUN   FROM    THE   PAYROLL 
mSTER  FILE  -  PRCORR 


CONUAY 

RI    INC 

PAYROLL    MASTER 
PERIOD   ENDING   03' 

VTO 
14- 

f? 

PAGE      1 

5PC-SEC  CRT  MEX  D 

GROSS -FAY 

~    I    C  A 

F   H  H 

S   I    T 

DEDUCTS 

NET 

PHY 

0081  GLENDA  LOY  BAKER 
431257852  230  S1F5          634.  23 

37.  10 

38.  60 

3.  25 

0.  00 

555. 

23 

0082  SANDY  &LAXT0N 
430064734   230  S5F5 

241.  52 

14.  13 

0.   00 

0.  00 

a,  00 

227 

39 

0003  RES  GERMANY 
409067833  235  S0M2 

542-  $5 

30.  77 

59.  40 

7.  21 

10.  50 

434. 

97 

0004  DAISY  HART 
432681062  230  M2F6 

757.  2? 

44.  30 

3.  60 

3.  29 

4.   75 

696. 

36 

0005    TERRY  HOLT 
432154550  235  5SM2 

133.  36 

7.  SO 

0.  00 

0.  OQ 

0.   00 

125. 

56 

0006  MELBA  J  HOOKS 
431764364    245   M0F5 

77,  IS 

4.  51 

0.   00 

0.  39 

0.  00 

72 

28 

JUNE  1977 

0007  KATHY  KELLEY 
587922672  235  SSF2 

793. 

12 

46.  38 

0.  O0 

0  00 

0  00 

746. 

74 

0008  LARRY  E   KELSO 
429947718   258   Ml  112 

44  47 

26.  30 

5.  87 

0   00 

682. 

76 

0009  RNDREN  F  NCGEE 
423988500   230   SSM2 

385. 

54 

22   55 

0.  00 

0  00 

0  00 

362. 

99 

0010  CAROLYN  PEACOCK 
43002OO16  235  t12F5 

569. 

36 

29  97 

0  00 

0  72 

0.  oo 

478 

67 

0011    JOSEPHINE  PONELL 
429625594   265  SSF3 

530. 

80 

31.  08 

O  00 

0    00 

O.    00 

499 

80 

0012  JANET  PRIOR 
368329027  255  M6F2     1 

896 

38 

64   11 

21.  80 

8  48 

0.  00 

1,001 

91 

0013  BETTY  ROBERTSON 
430318555  230  S2F5 

433 

56 

25.  38 

0.  30 

0    10 

a  00 

48? 

18 

0014    GERALDINE    REPINE 
432721369   230   51F5 

676 

78 

39   5S 

♦ft  JO 

4.  11 

ft  00 

584 

79 

0015  JD   SHANBURGER   JR 
429312682  230  55117 

256 

33 

14.  93 

0  00 

0.   00 

0.  00 

241 

35 

0016    TROY   PONELL 
429214259  230  55N4 

3S9 

68 

22.  79 

0.  00 

0.  00 

0.  00 

366 

89 

INTERFACE  AGE  107 


CONNRY  P.I    INC  PAYROLL    MASTER   YTD 

PERIOD  ENDING  03-14-7 


SOCSEC  CRT  HEX  I-  GROSS-FRY     F   I 


mi?   NflRV  V   WEBB 
431113499  235  SSF6 


'  FRGE     2 

SIT  DEDUCTS        NET-FRY 


081S   JULIE   UIEOEHRN 
386160929   250   S1F5 


0O19  fIRRV   YOUELL 
429116892  240  SSF2 


0O26  JD  SHRHBURGER 
432660OO1    750   MSffl  L-  875.  00 


0O21  MR  SHRNBVRGER 

430668460    750  HSF1      1,  $75.  00 


O022  GREG  PRIOR 
432136295  220  SSN6 


O023:   HRRGRRE1    S  BRYRNT 
429042119  230  S2F5 


0.   00 

0.  00 

0.   00 

559.  01 

5.  40 

5.  43 

e.  00 

640.  69 

0.  OO 

0.  00 

0.  00 

334.  89 

0.  00 

0.  00 

0.   OO 

1 

765.  30 

0.  OO 

0.  00 

0.    OO 

1 

765.  30 

0.   00 

0.  00 

0.   60 

24.  S6 

0.   00 

0.  00 

0.   OO 

15.  16 

15.  25  12,  309.  33 


PA1 PROGRAM 

10  '   PROGRAM  NAME    "PA1" 
26    '   HITS  BASIC   VERSION  4.  0 
30    '   PROGRAMMED  BY:       BUD   SHRMBURGER, 
#27  RED  OAK  OR 
CONWAV,  RRK      72032 


501-327-3641 


59  '  miS  PROGRAM  IS  CURRENTLY   BEING  RUN  ON  THE   FOLLOWING  SYSTEM: 

A.  RLTRIR   ES00  B,  64K,  SI0,  PI0,  PROM  BOOTSTRAP  LOADER 

B.  2  RLTRIR  DISK  DRIVES 

C.  1   ADM3K 

D.  1    OK1DRTR  110  LINE  PRINTER 


70    " 

SO 

90   ■ 

100 

110 

120 

130 

140 

150 

160 

170 

IBS 

190 

200 

210 

220 

230 

240 

250 

260 


290 
300 
310 
320 
330 
340 
350 
360 
370 
3B0 
390 
400 
■111? 
420 
430 
440 
■150 
460 
470 
400 

4m 

500 

510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 


THIS    IS    THE   INITIAL  PROGRAM  OF  A  .'  SERIES  PAYROLL   PACKAGE  WHICH 
MAINTAINS  A  COMPLETE  ACCOUNTINO  SYSTEM  FOR   A  MEEKLY-HOURLY  PAYROLL 
THIS  PROGRRM  HDDS  EMPLOYEES   TO    THE  PRYRQLL   MRSTER  RECORD  FILE 

■  ENTITLED    "PACURR".        IT   CAN  ALSO  BE  USED    TO  CONSTRUCT    THE   INITIAL 
'   FILE<HITH    THE  EXCEPTION  OF    THE   Y.  T  D.  FHYROLL   DATA.'.   INCLUDED 

•  WITH  THIS  PACKAGE  ARE  THREE  UTILITY  PROGRAMS   WHICH  ONE  HILL   FIND 

•  VERY  USEFUL    IN  FILE  MAINTANENCE      THEY   ARE  "TVDUMPR",     "GETPUT"   AND 
'  "COPRAN"    "GETPUT   CAN  BE  USED    IN  ENTERING  THE   INITIAL  EMPLOYEE 

■  Y.  T  D.  DATA  RFTER  THE  BRSIC  INFORMATIONS  HRS  BEEN  CRERTED  USING 
'  THIS  PROGRAM.  "COPRAN"  IS  USED  IN  COPYING  "PACORR"  TO  "PABKUP" 
'  AT  CERTRIM    TIMES  DURING  RCTURL    JOB  RUNS.        THEY   ARE 

'  ALSO  VERY  USEFUL  IN  MAKING  VRRIOUS  CHANGES  TO  THE  MRSTER  RECORD 
'    IE.:    WAGE  INCRERSES,     RDDRESS   CHANGES  ETC. 

'    "PACORR"  IS  A  RANDOM  FILE  RESIDING  ON  DISK  DRIVE  1    IN  RECORD  BLOCKS 
'  201-400.  IT  HAS  A  BACKUP  FILE  ENTITLED    "PRBKUP"   RESIDING  ON  THE 
'   SAME  DISK   IN  RECORD  BLOCKS  1-200.        "PRCURR"    IS   ALWAVS  COPIED    TO 
"PRBKUP"   PRIOR    TO  RUNNING  RNY  PROGRRM  HHICH  UPDATES  OR   ALTERS  THE 
MASTER  RECORD.   ENTER  -EOF-    TO    TERMINATE  INPUT  DATA 

MINIMUM  HARDWARE  REQUIREMENTS  FOR    THE  PAYROLL   PACKAGE  USING 


HITS   BASIC  VER  3.  4    OR   VER   4. 


2SK,    HARDCOFY  PRINTER<TERMINRL> 
1   DISK  DRIVE  AND  REMOVAL 
OF  ALL   REMARKS  AND  SPACES 
FROM  PROGRAM.     3.  4   USERS 
'  SHOULD  BE   AWARE  OF  4.  0 

CHANGES,  IE;    NEW  INSTRUCTIONS. 

'    CLEAR  1000 

■    PRINT    "ADD   NEW  EMPLOYEES   TO  -PACURR-" 

'   PRINT    "ENTER   -Y-    TO  MOUNT    THE  F1LE":HY$ 

IF  UYtO"Y"    THEN  360 

UNLOAD  1:  MOUNT  1 

OPEN    "R",  1,  "PACORR",  1 

Blt=" 

REC=200 

'***********************************  ***************************** 

'*««**»«  GET  THE  PAYROLL   MASTER  RECORD  AND  FIND  THE  FIRST  AVAILABLE 

'»**«*•*  BLANK  RECORD  OR  THE   END  OF  FILE. 

REC=PEC*1 

GET   ttl,REC 

FIELD   #1,  7S  AS  Df,  50  AS  DCt 

IF  MIDf<D#,  1,4  ><; "0001"    THEN  520 

IF  MID*(D*,  1,  3.)  =  "EUF"    THEN  528 

GOTO  430     .  .         . , 

,*******************************************************.+** 

..*.«*,»»**  SEJ  Up    THE    TERMINAL    INPUT  HEADINGS 

Hlt="ENPY" 

H2f="2IP        D" 

HAf= "SOCIAL  EMFMNT   HRS  SEN" 

H3t="   CODE.     E" 

HBfSECURITYt  MODYYR  RTE  MXF" 

H4J="NNBR  EMPLOYEE  NAME.  .  .  .     STREET  RDDRESS.  .  .     CITY  t   STATE.  " 

PRINT  SPC<2)J  Hlf.:  SPC<51>:  H2t 

PRINT  SPC<2>;H4t:H3f 

'    *********   INPUT    THE  EMPLOYEE  DATA  AND  EDIT  FOR  ERRORS 


**** 


********** 


*.+  +  ** 


INPUT  LN« 

IF   NIDfCLN*,  1,  3>  =  "E0F"    THEN  920 

L=LEN<LNt> 

IF  MlDt<LNt,L,l  .>  =  ",'"    THEN  5S0 

IF  L<>62   THEN  PRINT  CHR*l'7,V  CHRt<7>!  CHR*<7>> CHR*< 7): GOTO  5S0 

PRINT  SPC(2>JHR$ 

PRINT  SPCC2.>;HB* 

INPUT  L1HS 

LH=LEN<LIN*> 

IF  LH<>24    THEN  6S0 

IF  MID»i'LIN*,22,  l->  =  "«"    THEN   750 

IF  NID*<LINt,  22,  IK.V'S"    THEN  PRINT  CHRt<7>;  CHRt<7>:  GOTO  680 

IF  NWttLINf,  23,  1>="S"    THEN   770 

IF  HIDtiLlHf,23,l>>"9"    THEN  PRINT  CHR*(7.>, ■  CHRt<?> :  GOTO  680 

IF  MIDttLINf,  24,  1>="M"    THEN  790 

IF  NIPflLIN*,  24,  IK.V'F"    THEN  PRINT  CHR*<?>1  CHRt<7):  GOTO  680 

DLN*=MID*t'LN*,  1,  4><-MIDf<LNt,  6..  17>+MlDf<LNS,  24, 17>+H1D*<LH*,  42, 13> 

DLNf=OLNt<-NIDf<LNf,  56,  5>+NIP*<LN*,  62, 1) 

DLN*=DLN*+H10t<LlHf,  1,  9>+NIDS<LINf,  11,  6>+MlDf<LINf,  IS,  3> 

DLNf=DLNt*-NID*(LINS,  22,  3> 

LSET  D*=DLN* 

IF  MIDf(LNf,l,3)="E0F"    THEN  RSET  DC*=B1**"  ":G6T0898 

RSET  DCt'"l" 

■'********************************■**********.********+******* 

'**********  HR1TE    THE  NEW  EMPLOYEE  DATA    TO    THE  MASTER  FILE 

'********+******************+**************.**************** 

PUT  ltl,REC 

IF  HIDf<LNf,l,3?  =  "E0F"    THEN  940 

GOTO  430 

DLNr="EOF"+Blt+Bl$ 
930  GOTO  838 
948  PRINT    "EOJ" 
958  END 

PA2  PROGRAM 

10   '  PROGRAM  NAME    "PA2" 

20    '   HITS  BASIC  VERSION  4.  8 

36   '    PROGRAMMED  BY:      BUD  SHAMBURGER,         FEB  1977  . 

*27  RED  OAK  DR. 

COHUAV  ARK      72032        581-327-3641 


688 
690 
700 

710 
720 
730 
748 
750 
760 


000 
S10 
320 
S30 
840 
850 
860 
070 
088 
8a8 
900 
918 
920 


50   '   A  PROGRAM   TO  COMPUTE    THE   WEEKLV  PAYROLL   FOR  HOURLY  EMPLOYEES. 
60    '   OVERTIME   IS  COMPUTED  AT  1.   5  X   THE  REGULAR  HOURLY  RATE,    PICA  AT 
70    '  5.  851!  OF  GROSS  PRY.     FEDERAL   HITHH0LD1NG(FUH>    AND  STATE   WITHHOLDING 
80  '  (ARKANSAS  SIT>   ARE   LOOKED  UP   IN  DATA    TABLES  CONTAINED  UITH1N    THE 
90    '   PROGRAM.   MISC  DEDUCTIONS  ARE  ENTERED  FOR    THE  PAYROLL   PERIOD   AT 
100  '  RUN  TIME  ALONG  WITH  THE  CURRENT  REGULAR  HOURS   WORKED  AND  OVERTIME 
110  "  HOURS  UORKEDdF  ANY>.        THE   DHTA  ENTERED  DOES  NOT  HAVE    TO  BE    IN 
120    '   EMPLOYEE  NUMBER  ORDER  SINCE    THIS  PROGRAM  CONTAINS   ITS   OWN  SORT 
138    '  ROUTINE   TO   ARRANGE  7 HE  DATA  IN  EMPLOYEE  NUMBER  ORDER  FOR  PROCESS- 
US   '   ING. 
150    ' 

168    '    THE  DATA  FOR    THE   PAVROLL  PERIOD  IS  ENTERED  FROM   THE   TERMINAL 
170    '  FROM  A  -PAYROLL   STATUS  SHEET-  UHICH  CONTAINS   THE  EMP*,    REG  HRS. 
180    '   OVERTIME  HRS.     AND  DEDUCTIONS.       IT   IS  EDITED,    SORTED. AND 
190    '  MATCHED  AGAINST    THE  PAYROLL   MASTER  RECORD    IN    "PACORR".   THE   EMPLOYEE 
200    '   NAME,  REGULAR  HOURLY  FAY  RATE  ETC.       AND  OTHER  INFORMATION  NEEDED    TO 
210    '    TO  COMPUTE   THE   PAYROLL    IS  EXTRACTED   FROM  THE  PAYROLL    MASTER  RECORD. 
220    '  THE  PAY  PERIOD    IS  COMPUTED  AND  A  CONSECT 1VE  OUTPUT  FILE   IS  CREATED 
238    '  FOR   THIS  HEEKS  PAY  BASED   ON   THE  DATE  ENTERED  FROM   THE    TERMINAL    AT 
248    '   RUN   TIME.     THIS  FILE  NAME  HILL   BE  CONSTRUCTED  AS   FOLLOWS.- 
"PAM07YR"    -  PA  HILL   PREFIX   ALL  FILE  NAMES 

-  MO  WILL  EOUAL  THE  CURRENT  MONTH  ENTERED 

-  ?     HILL   EOUAL    THE  PAYPERIOD  FROM   1-5 

-  YR  MILL   EOUAL    THE  CURRENT   YEAR  ENTERED 
,.*  £fleH  PRVPERIOD  HILL   HAVE  A  SEPARATE   FILE  NAME  *** 
***  UHICH  CAN  BE  RECONSTRUCTED  BY  ADDITION   *** 

THE  V'EAR  TO  DATE    (V.  T.  0.  >    INFORMATION  ON   THE  PAYROLL  MASTER    "PRCURR" 
IS  UPDATED  AND   WRITTEN  BACK  TO  THE  MASTER  RECORD. 


250 
268 
270 

280 
298 
308 
310 
320 
330 
348 
350 
368 
370 
JS8 
350 
480 
410 
420 
438 
440 
450 
460 
478 
488 
498 
500 
510 
526 
530 
540 
550 
560 
578 
SB0 
590 
600 
610 
620 
630 
640 
650 
6t,  0 
«?0 
680 
690 
?00 
710 


ALL  FILES  ARE   ON  DISK  DRIVE  1 

PROVISIONS  HAVE  BEEN  MADE   IN  THE  PROGRAM  TO  BVPASS  UPDATING 
THE  MASTER  RECORD   WHEN  COMPUTING  THE  PAYROLL   PERIOD.        THIS  IS 
USEFUL    SOMETIMES   WHEN  TESTING  OR  MAKING    TRIAL    RUNS  FOR  ACCOUNT INO 
PURPOSES.        TO  DO  SO,    ANSWER  -NO-    TO    THE  PROPER   INPUT  STATEMENT 

*****  ENTER  -L-  TO   THE  REQUEST  FOR  ADDITIONAL    EMPLOYEE   INFORMATION 
*****  ro  TERMINATE    THE   INPUT  OF   DATA 


CLEAR  1500 

DIM  B(180>,C8I<100>      'MATRIX  FOR  DATA  ENTERED  FROM   TERMINAL 
2ERt=" 00000000" 

PRINT    "COMPUTE  PAYROLL   PERIOD":  PRINT    "ENTER  -L-    TO  STOP   INPUT": 
PRINT    "PREFIX  HOURS  HITH  HIGH  ORDER  ZERO'S   <0>":  PRINT 
REC=200      'FILE   START-PAYROLL   MASTER=200tl 
INPUT    "ENTER  PAY  PERIOD  DATE  AS  MODYYR", DTS 
INPUT    "ENTER  -Y-    TO  MOUNT  FILE";UY$ 
INPUT'ENTER   -NU-    TO  BYPASS  MASTER  UPDATE"!  VN$ 
IF   UYK>"Y"    THEN      560 
UNLOAD  1.M0UNT1 
OPEN   "R",  1,  "PACURR",  1 

■"*****************************#************************************* 

-„„«,„.,  COMPUTE  OUTPUT  FILE  NAME  BASED   ON  DA7E  ENTERED 

'' ***************.**************************************************** 

IF  HIDfWTt,  3,  2>=>"01"  AND  MIDKDTt,  3,  2><-"07"    THEN  Pt="l 

IF  MID*<DTt,3,2>=>"08"  AND  MlDt(OTf,  3,  2X="14"    THEN  P»="2 

IF  N1DS<DT*,3,2>=>"1S"   AND  NIDf(DTf,  3,  2><="21"    THEN  Pf="3 

IF  H1D*<DT$,3,2>=>"22"   AND  MlDS<DTf,  3,  2><="2S"    THEN  P$> 

P*-"5" 

NAt="PA"HIIDt<DT*,  1,  2>*PS+NI0t(DTf,  5,  2 

OPEN  "0",2,NHt,l 

FOR   3=1  TO  99 


4" 
OUTPUT  FILE  NAME 


GOT 0670 
GOTO670 
GUI  06  70 
GOTO  678 


.******************************************************************* 
>***.  st','  Up  f0K  TERMINAL    INPUT  OF  PAVROLL   DATA 

730    ■'***************************************************+*******#******* 

748  ' 

750  PRINT  "  ENPV  RGHRS  OVHRS     DEDUCTS" 

760  PRINT    "  NMBR  — . . fiti.  tf" 

770  ' 

788    '******************************************************************* 

790    .•„.*„*,*»,   IrlPUT  PAYROLL   DATA  AND  EDIT  FOR  ERRORS 

S80    '**********************************************************»******** 

S10    ' 

820    INPUT   LNt 

838   IF  MID*(LN$,1, 1>  =  "L"    THEN  1000    '   ENTER   -L-    TO  STOP   INPUT  OF  DATA 

B48  L=LEN<LH*> 

850   IF  L<18    THEN  2930 

860   IF  L>10  AND  LC16   THEN  2'S30 

870   IF  L>16  AND  LC25   THEN  2930 

880   IF  L>25  THEN  2930 

890   IF  M1D*(LN*,  12,  5>  =  "  "THENMID*<LN$,  12,  5>  =  "00.  00" 

908   IF  M1DS(LNS,12,1>  =  "    "  THEN  2938 

910  FOR  1=1  TO  L 

920   IF   MI0t(LM,l,l>>"9"  AND  MIDfCLNt,  1,  I ><>•.  "THEN  2930 

930  NEXT   I 

948  B<J>=VAL(MlDf(LNt,  1,  4)> 

958  8B$=MlD$<LNf,  6,  2>*MIDS<LNt,  9,  2) 

960   IF  L>10    THEN  BB*=BB$+N1D*<LN*,  12,  2>+MID$(LN$,  IS,  2> 

970   IF  L?16    THEN  BBf=BB$+MIDf(LNf,  18,  5)4MID*<LNt,  24,  2> 

980  CB(<J>=BBf 

998  NEXT  J 

1000  N=J-1 

1018  ' 

1020  '**********************************************#*#************#***** 

1030    ***********  GO  SORT  DATA  ENTERED   ON  EMPLOYEE  NUMBER 

1840   '*************************************************************#*#*** 

1050  ' 

1060  GOSUB  2-720  'GO  SORT  UN  EMPLOYEE   # 

1070  PRINT  "WORKING" 

1080  FOR  3=1  7  0  N 

1090    ' 

1100  '****************************************************»************** 

1118  -**********  GET  THE  PAYROLL  MASTER  -    "PACURR"  FOR   THIS  EMPLOYEE 

1120   '*****************************************************#************* 

1130  ' 

1140  REC'RECtl 

1150  GET  ll.REC 

1160  FIELD  #1,4  AS  EMPDS,  68  AS  Bit,  3  AS  RRD*,  1  AS  MSDt,  1  AS  EXDt, 

1   AS  SXDS,  8  AS  GPDS,  8  AS  FIDS,  8  AS  FHDt,  8AS  SID*,  8  AS  OTDt, 
8  AS  NTD$,1   AS  B2t,  1  AS  COD$ 

1170  IF  C0D*="9"   OR  COD*="*"    THEN  1140        'BY  PASS 

1180   IF   MIDt(EMPDf,  1,  3»="EDF"    THEN  2660'    END  OF  PAYROLL   MSTR 

1190  DEDf=NIDt(81*,53,l> 

1200  EMPD=VAL(EMPDf> 

1210   IF  8<J»EMPD    THEN  1148'    GET  NEXT  MSTR  RECORD 

1228   IF  BiJXEMPD    THEN  PRINT    "NO  MSTR  RECORD     FOR    *; B< J > ! J=JH i GOTO1210 

1230    '  EQUAL 

1240    '    ***  COMPUTE  GROSS  REG  PAY   ***  -RP- 

1250   ' 

1260  XRP*="    " 

1270  PRRf=RRDf:PRRS=MIDf<PRRf1l,l>*".  "*MIDS<PRR$,  2,  2>: RR=VAL(PRR$> 

1280  BBt=CBf<J> 

1290  CC$=NIDf<BBf,l,2)  +  ".   "+MID*C6S*.  3,  2> 

1308  RHt=MIDt(B8t,l,4) 

1318  RH'VHKCCf)  'REG  HOURS 

1320  RP=RK*RH.RP=RP+5E-83"   REG  RATE  X  REG  HOURS 

1330  RPf=STRf<RP) 

1348  L=LEH<RPf) 

1350  FOR   1=1    TO  L 

1368   IF  MIDfCRPS,  !,!>  =  ".  "THEN  XRPS=XRF*+NIDf(RP*,I+l-2>:G0T0  1398 

1378  XRP*=XRPf+MlDf<RP$,  1, 1> 

1388  NEXT   I 

1398  RP=VAL(XRPt)  'GROSS  REG  PAY   IN   -RF- 

1488  L=LEN<BB*>:  IF  L<5   THEN  OHRt="0008":  GOTO  1580 

1410  IF  M1D$<8BS,5,4>  =  "0808"    THEN  OHRt=" 0000":  GOTO  1580 

1426  0HRf=NID*<BB*,5,4) 

1438 

1446    ,      ***  COMPUTE  OVERTIME  PAY   *** 

1450  ' 
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1466  XOPS="    " 

1470  DDS=HIDS<BB$,S,2>  +  ".  "*-MIDS<BBS,7,  2) 

1480  0TR=RR*1.  5  'COMPUTE  OVERTIME  RRTE 

1490   OH=VRL(DDS)  'OVERTIME   HOURS 

1580  0P=0TR*0H0P=0P*5E-63      'OVERTIME  PRY=OVERTIME  RRTE  X  OVERTIME  MRS 

1510  OPS=STRS<OP) 

1520  L=LEN(OPf) 

1530  FOR   1=1    TO  L 

1540   IF    MIDS<8P*,I,1)  =  H.  "THENXGPS=XGPS+MIDS<OPt,  1+1,2):  GOTO  1570 

1550  XOP$=XOPS+MIDS(OPS,  U  1 > 

1560   NEXT   1 

1570  OP=VRL<XOPS)  'GROSS  OVERTIME  PHY   IN  -OP- 

1580   GP=VRL<GPDS) 

1530  GP=GP+RP+QP 

1600  R1S=STRS(GP) 

1610  RSET  GPDS=R1$  'GROSS  PHY   YTO    IN  -GPDS- 

1620  PGP=RP+OP  'GROSS  PHY   THIS  PHY  PERIOD    IN  -PGP- 

1630    ' 

1640    '     »**  COMPUTE  Pica   ***• 

1650   ' 

16"60  ZFIS=STRS(PGP) 

1670  L=LEN<ZFIS) 

1680  XFIS=HIDS<2FIt,l,L-2>  +  ".  "+MIDS<ZFIS,L-1,  2) 

1690  FI=VHL<XFI$) 

1708  FI=FI*.  05S5 

1718  FI=FI+5£-03 

1728  ZFIS=STR*<FI) 

1738  XFIS='    ■ 

1748  L=LEN<ZF1$) 

1758  FOR   1=1    TO  L 

1760  IF  MIDSCZFIS,  !,!)  =  •.  'THEN  XFIS=XFIS+MIDS<ZFIS,  I+lf  2)-  GOTO  1796 

1778  XFIS=XFIS+HIDS<ZFIS,  1, 1) 

1788     NEXT   I 

1790  FI=VHL<XFI$>  'FICR    THIS  PHY  PERIOD    IN  -Fl- 

1808  OFI=VRL(FIDS) 

1818  DFI=DFI+FI 

1828   R2*=STRS<DFI) 

1838  RSET  FIDS=R2S 

1848   IF  EXDS- 

1850    ' 

1868    '  ***  GO  FIND  FUH 

1878  GOSUB  2970 

1880  DFU=VRL<FUDS) 

1890  DFU=DFU+FW        FUH    THIS  PRY  FERIOD    IN 

1968  R3S=STRS<DFU) 

1910  L=LEN<R3f):R3S=MIDt(R3f,  1, 1)+HIDS<ZERS,  1,  8-L)+MID$<R3t,  2,L~1> 

1920  RSET  FUD(=R3S  'FED  WITH    TRX  YTD   IN  -FUUi- 

1938    ' 

1940         ***  GO   FIND   SI1    IN    THBLE    *** 

1950    ' 

1960  GOSUB  3476 

1970  DSI=VRL<SIDS) 

1980  DSI=DSI*SI  'SIT    THIS  PRY  PERIOD    IN   -51- 

1990   R4$=STR$<DSI) 

2660  L=LEN(R4$) : R4S=MID*(H4$,  1, 1>+HID$<ZER$.  1,  8-L)+HID$<R4$,  2,  L-l) 

2610  RSET  SID$=H4S  'STRTE    INC    TRX  VTD    IN   -5/0*- 


'  DNT=DNT+NT 

I  R6$=STR$(DNT> 

'  L=LEN<R6$>-  R6S=M1D$<R6S,1,  1)+MID*<Z£RS,  1, 8-L)+MIDS<R6S,  2,  L-l) 


i  RSET   NTD$=R6$ 

I  PRP$=STR$<RP> 

>  00Pf=STR$<0P> 

I  OGP$=STR*<PGP) 

I  OFI$=STRS(FI) 

i  OUFf=STRf<FU) 

i  OSIt=STRf<SI) 

I  ODES=STRS(OD) 

I  PNTt=STR$(NT) 


'NET  PRY   YTD    IN  -NTDS- 
'REG  PRY    THIS  PRY  PERIOD 
'OVERTIME  PRY   THIS  PHY  PERIOD 
'GROSS  PRY    THIS  PRY  PERIOD 
'FICR    THIS  PHY  PERIOD 
'FUH   THIS  PRY  PERIOD 
SIT    THIS  PHY  PERIOD 
'OTHER   DEDUCTS    THIS   PRYPERIOD 
'NET  PHY   THIS  PRY  PERIOD 


--*************************#******************** ********************* 

***********  CONSTRUCT  OUTPUT  FILE   IN  PROPER  FORMRT 
'*»****###*  NO  DECIMHL    POINTS   IN  DISK  RECORD  HND  RIGHT  JUSTIFY 
'*********** ************************ ******************************** 
i    ' 
L=LEN<PRPf>: PRPS=MIDS<PRPS,  1, 1)+MIDS<ZERS,  1,  3~L)+MIDS(PRPS,  2,  L-l) 

■  L=LEN<OOPf>:  O0P*=MIDS<OOPS,  1, D+MIDSCZERS,  1,  3-L )+M I D$< OOPS,  2.-  L-l) 

■  L=LEN<OGPS):  OGPS=MIDS<OGPS,  1, 1)+HID*<ZERS,  1,  8-L )+MIDS<OGPS,  2,  L-l) 
1  L=LEN<OFIS):  OFIf=HIDS<OFI$,  1, 1)+MIDS(ZERS,  1,  8-D+MIDSKGFIS,  2,  L-l) 

■  L=LEN<OUF$>-  QUFS=MDS<OUFS,  1,  l)+MIDt<ZERS,  1,  8-L)+MIDS<0UFS,  2,  L-l) 
'  L=LEN(OSlf>:  0SI*=M1DS<GSIS, 1,  1>+MIDS<ZERSJ  1,  8-D+MIDSWSIS,  2.-  L~l> 
'  L=LEN<ODES):  0DEf=MIDS<ODES,  1,  1)+MIDS<ZERS,  1,  8~L )+MIDS<ODES,  2,  L-l) 
i  L=LEN(PNTf):  PNT*=MIDf<PNTS,  1, 1)+HIDS<ZERS,  1,  8-L)+MlDS<PNTS,  2,  L-l) 
I  Of=EMPDS+MID*<BlS,  1. 1?)+DTS 

I  Of=Of+RH*+OHR$ 

1  0f=0S+PRPS+00PS+0GP$+0FI$+OUFS+0SI$+0DES+PNTS+RRDS+5PRCES<24)+DEDS+"2'• 


************************** 


*******#********************; 


i  PRINT   #. 
i  IF    VN**' 


NO"    THEN  2666      '   DO  NOT  UPDHTE  MRSTER  -    THIS   TIME 


'FICR      YTD   IN  -FIDS- 
THEN  2030      'STUDENT   -      NO  UITHHOLDING 


'GO  FIND  FUH   IN   TRBLE   =  TO  - 


-FU- 


2030 
2848 
2050 
2866 
2070 
2880 


*+  COMPUTE  OTHER  DEDUCTIONS   *** 


'OTHER   DEDUCTS    THIS   PRY  PERIOD    IN   -00- 


2118 
2120 
2130 
2148 
2150 


L=LEN(BBS) 

IF  L<13    THEN  2158 

EE$=MIDS<BBS,  3,  7) 

OD=VRHEES) 

DOT=VRL(OTDf) 

DOT=DGT+QD 

R5S=STRS<00T) 

L=LEN<H5S)   RSt=MlD*<RSf,  1, 1)+MID$(.ZERS,  1,  8-L )+MID$<R5$,  2,  L-l) 

RSET  0TDS=R5S  'OTHER  DEDUCTS   YTD    IN   -OTDS- 

'    •  **  COMPUTE  NET  PRY  *** 


2176  DNT=VRL(NTD$) 
2188  NT=PGP-F1-FU-SI-0D 


■  PUT   Sl.REC  'URITE  UPDRTED  MSTR  RECORD 

1  RP=6: 0P=6: PGP=6:  FI=G:  FU=0: SI=0: 0D=8: NT=0  'CLERK  COUNTERS 

•  RESTORE  '   RESET    THE  DRTR    TR8LE  POINTER 

'  NEXT    J  GO  GET  NEXT  EMPLOYEE  FROM  SORTED  LIST    IN  MRTRIX 

'  CLOSE  'RLL    EMPLOYESS  PROCESSED   -   CLOSE  ALL   FILES 

■  PRINT    "EOJ"      '   RLL   DRTR  PROCESSED  END   OF  JOB 
'  STOP 

'    IF    J=N    THEN  2636 
FOR    I=J    TO  N 

■  PRINT    "NO  MSTR  RECORD  FOR    "iif<l) 

■  NEXT    I 

■  GOTO  2630 

'    *+*  SORT  ROUTINE    ***  SORT  ON  EMPLOYEE   #  *** 

■  M=N 
M=INT<M/2) 

'  XEXH=0 

•  IF  M=0    THEN  2910 

■  K»N-tt 
JZ=1 

'    IZ=JZ 

■  L=1Z+H 

I  IF  B(1ZX=6(L)    THEN  2836 

'  SURP  B(IZ),8<L> 

<  SURP  CVt(lZ),CBS<L) 

•  XF.XH=XEXH+1 
'    IZ=lZ-t1 

■  IF   IZ>=1    THEN  2810 
'  JZ=JZ*1 

IF   JZ>K   THEN  PRINT    "M   =  VI"  SNAPS  HRDE  ="XEXH- GOTO  2758 
■GOTO  2808 

■  RETURN 
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2928 
2939 
2949 
2959 
2960 
2970 
2989 
2999 

3000 

3919 

3929 
3839 
3040 

3050 
3868 
3070 
3888 
3998 
3188 
3118 
3128 
3138 
31*8 
3158 
3168 
3178 
3188 
3198 
3288 
3218 
3228 
3238 
3248 
3258 
3268 
3279 
3288 
3298 
3388 
3318 
3328 
3338 
33*9 
3359 
3368 
3378 
3388 
3398 
3498 
3418 
3420 
3438 
3448 
3450 
3460 
3470 
3480 
3499 
3509 
3518 
3528 
3538 
3548 
3558 
3568 
3570 
3588 
3598 
3688 
3610 
3620 
3639 
3649 
3659 


'  ***  LINE  ERROR  ROUTINE   *** 

PRINT  CHR$'7>,CHRS<7*;CHRS<7);CHRS(7*:60TO  7S0 

'    ***    TABLE  SEARCH  FOR  FHH   — 

YY=8 

PGPS=5TR*<PGP> 

CK$=HSDS*EXD» 


******************************************************** 
***********  N0  Fm    mx  oN   J-HESE  EHPLOYEE  EARNING 
****************************************************************** 


IF  CKS=". 
IF  CKf"! 
IP  CKf: 
IF  CKt=-. 
IF  CKS--'! 
IF  CK$'-. 

IF  CKt-': 

IF  CKS=": 
IF  CKf: 
IF  CKt='l 
IP  CK#="I 
IF  CKfl 
IF  CKI'-l 
IF  CK$=MI 
IF  CKfl 
IF  CK$="l 
IF  CKS='i 


HND  PGPC4888   THEN  FN=8:  GOTO  3430 

ANO  PGPC540O  THEN  FU'0  GOTO  3430 

HND  PGP<6888    THEN   FW=0:GOTO  3430 

HNO  PGPC8400  THEN   FW=»0.  GOTO  3438 
'   HNO  PGPC9888   THEN  FU=8  GOTO  3438 

AND  PGP<11000  THEN  FH-0  GOTO  3438 
'  HNO  PGP<12580  THEN  FH=8 :  GOTO  3438 
'  HNO  PGP<14888    THEN   FW-0: GOTO  3438 

■  AND  PGP<16000  7HEN  FH=0  GOTO  3430 
HNO  PGP<6289  THEN  FW-0!  SOTO  3430 
HNO  PGPW88&  THEN  FH*8G0T0  3430 
HNO  PGP<9200    THEN  FU=0:GOTG  3438 

■  HNO   T'GPC10500  THEN   FH»0  GOTO  3430 

■  HNO  PGP<12888   THEN  FU=9  GOTO  3430 
'  HNO  HGPC13588    THEN  FN=8:G0T0  3430 

■  HNO  PGPC1S008    THEN  FU'0:  GOTO  3430 
'  HNO  PGPC18880    THEN   FW=0. GOTO  3438 

********************************************************** 

•  FHH  TAX  ON    THESE  EMPLOYEE   EARNINGS 

********************************************************** 


L'LENtPGPf) 

PCPt'HIOtlPGPt,  2.  L-3> 

IF  PGP>13880    7HEN  3440 

PGP#=PGP#+ "F " *rtS0#*£XP* 

REHD  X#,  V 

L'LEN(Xt> 

H'LEN(PGPt) 

VP=VAL'HIP*CPOP#,  1,  H-3>>:  VX°YHL(HIDt<X$,  1,  L-3>> 

IF  VP<2S  HNO  «IP»<PGP#,  H-l,  1>«"S"7HEN  FU'0.  GOTO  3430'    THEN  NO  FHH 

IF  VP<48  HNO  HIDf<PGPf,H-l,l>  =  "H"    THEN  Fi4=0  GOTO  3438    '    THEN  NO  FUH 

IF  NIO#CX»,  L-2.  DO"F"   HNO  VPC131    THEN  FH=0  6070  3430    '    THEN  NO  FUH 

IF  fflOKXI,  L-2,  3K>«Pt<PGP«,  H-2.  3)    THEN  3320 

IF  VX<VP    THEN  YY'YGOTO  3320 

IF   VX=VP8NDHlDi\PGPf,  H-2.  3>=HlDS<Xt,  L-2,  3>THENFN=Y  G0T03438 

IF   VX>VPHNDNIDf<PGP*.  rt-2,  3>=MIP*CX#,  L-2-  JJTH£NFH=VV 

RETURN 

PRINT  EHPOl, ~    ";PGP»."  NO?  IN  FHH  7A6LE/OSING  -0-" 

GOTO  3430 

■    ***    TABLE  SEARCH  FOR  SIT   •** 

yv«0 

PGP#=STR#<P6PJ 

******************************************************************** 

*********** 

*********** 

IF  £XP#="2" 

IF  EX0t='3- 

IF   £XP*»"4" 

IF   EXP*="5" 

IF  EX0f6" 

IF   EXD#="7" 

********************************************************************* 
***********  5!T   on  THESE  EMPLOYEE   EARNINGS 

******************************************************************** 
L=LEN<PGPf> 


HNO  PGF<4981  THEN  SI=0 

AND  PGPC6101  THEN  SI=0 

ANO  PGPC6601  THEN  SI=0 

AND  PGPC7O01  THEN  SI=0 

HNO  PGPC7501  THEN  SI-0 

AND  PGPC7901  THEN  51=0 


GOTO  3790 
GOTO  3790 
GOTO  3790 
GOTO  3790 
GOTO  3798 
GOTO  3790 


3668 
3678 
3688 
3690 
3700 
3718 
3720 
3738 
3745 
3748 
3758 
3768 
3778 
3790 
3790 
3890 
3810 
3820 
3830 
3840 
3858 
3868 
3978 
3899 
3898 
3999 
3910 
3928 
3930 
3948 
3958 
3968 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4118 
4140 
4130 
4160 
41 70 
4100 
41S0 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4348 
4350 
4360 
4370 
4380 
4390 


PGP$-HID$<PGP$,  2,  L-3> 

IF  PGP>13300    THEN  3800 

PGP$-PGPt* "S"+HSP**£XP* 

REHD  X$,  Y 

IF  NID*<X*,1,3>="EOO"  HNO   VPC134    THEN  SI-0.GGJ0  3790 

L=LEN(Xt*   H=-LEN<PGP*> 

IF  EXOS='0'   THEN  Xt'MDKXt,  1,  L-l>*HSDt*NID$(Xt,  L*  11 

IF  EX0S--8'      THEN  L=L*1 

IF  NlD*<)ifrL-3*±>*>"?"    THEN   ."690 

IF  HIDtiXt,  L-2,  DOS'    THEN  3698 

VX'YHUHIDKXt,  1.  L-3>>:  VP=YHL(nIDttPGP>,  1,  H-3>> 

IF   VP<35    THEN  SI-0: 001*0  3798    '    THEN  NO  SIT 

IF  nIOf<Xt.  L-2.  3)OHIP*'PGP».  H-2,  3>    THEN  3698 

IF  VX>VPHNDHIDS(PGPt,  H-2,  3>*NI0$(Xt.  L-2,  3>THENSI=YELSE3690 

RETURN 

PR7N?    ENPDti"    -iPGPSi-   N01    IN  SI7    TABLE/USING  -0-" 

GOTO  3790 

******      pura  meLES  for  fhh  and  sit      ****** 


************************************************************* 

***********  DATA    TABLES  CONS 7R0C TED  AS  FOLLOHS 

'****   <OOLLHR  AA0UN7  OF  GROSS  PAV),  '(""FEDERAL    TABLE  S'STBIE    THBLE, 

*****    (H=HHRRIEO  S'SINOLE),     (»  OF  EXEHP7I0N  =  0   -  9  OR  S'STUDENT) 

*****    (,XXXX  =  HMOUNT  OF  DEDUCTION   IN  D0LLHR5  HND  CENTS> 

******************************************************************** 

****   meL£  Fof,  FUH      -  SINGLE  **** 
#00.  00  -  #130-  00  OF  GROSS  PAV 

PATA  257 SO,  10,  26FS8,  28,  27FS0,  40.  28FS8,  60,  29FS0,  70,  38F50,  99 

DHTH  31FS0. 108,  32FS8, 120,  33FS8. 149,  34FS0. 150,  35FS0, 170,  36FS0, 160 

OHTH  37FS0,  280,  38FS8,  220,  39FS0-  230.  40F5O.  250.  40FS1,  20,  41FS0,  260 

DHTH  41FS1,  38.  42FS0.  288.  42FS1  50,  43FS0.  300,  4JFS1,  70,  44FSO,  310 

DHTH  44FS1,  80.  45FS0,  330,  45FS1, 100,  46FS0,  340,  46FS1, 110,  47FS0,  368 

DHTH  47FS1, 130,  48FS0,  3S0,  4SFS1, 150,  49FS0,  390,  49FS1, 160,  50FS0,  410 

PATA  50FS1, 180,  51FS0,  420,  S1FS1. 190,  52FS0.  440.  52FS1,  210,  53FS0,  460 

DHTH  53F51,  230,  54FS0,  460,  54FS1,  230,  54FS2, 10,  55FS0,  490,  55FS1,  240 

PATA  55FS2,  30,  56f  SO,  500,  56FS1,  270.  56FS2  411,  5,'f  SO,  520,  5,'FS1,  290 

DHTH   58FS0,  540,  53FS1,  310.  S8FS2.  70.  59FS0.  550,  59FS1,  320,  S3FS2*  90 

DHTH  60FS0,  580.  60FS1,  350,  60F52, 110 

OATH  62FS0,  610,  62FS1,  380,  62FS2, 150 

DHTH   64FS0,  640,  64751,  410,  64FS2, 180 

PATH  66f 50,  670,  66FS1,  440,  66FS2,  210 

PA7A  68FS0,  710,  68FS1,  470,  6SFS2,  240,  68FS3, 10 

PATA  78FS8,  750,  78FS1,  510,  78FS2,  270,  70F53.  40 

PATH  ,'2f  SO,  ('SO,  ,»2FS1,  540,  72F52,  310,  72FS3,  80 

PATH  ?4FS0,  830,  74FS1,  5?0,  ,'4FS2,  340,  74FS3,  110 

DATA  76FSO,  870,  76FS1,  600,  76FS2,  370,  76FS3, 140 

OHTH   78FS0,  910,  79FS1,  630,  73FS2-  400.  70F53, 170 

DHTH   80FS0,  950,  80FS1,  670,  S0FS2,  430,  SOf S3,  200 

DHTH  82F50,  990,  82FS1,  ,'00,  S2FS2,  478,  92FS3,  240 

PA7A  84FS0, 1030,  S4FS1,  -40,  84FS2,  500,  64FS3,  270,  84FS4,  40 

PA7A  86F58. 1070,  86FS1.  789.  86FS2.  530,  86FS3,  300,  86FS4,  70 

PATA  88FS0, 1110,  8SFS1,  828,  8SFS2,  560,  SSFS3,  330,  89FS4, 100 

DATA  90FS0, 1150,  90FS1-  960,  90FS2,  590,  90FS3,  360,  90FS4, 138 

DHTH   92FS0, 1190,  92FS1,  900,  92FS2,  638,  92FS3,  400,  92F54, 160 

PATH  94FS0, 1230,  94FS1.  940,  94FS2  660.  94FS3,  430,  94FS4,  200 

PATA  96FS0, 1270,  967S1,  980,  96FS2,  690.  96FS3,  460,  967S4,  238 

DHTH  98FS0, 1310,  98FS1, 1928.  9SFS2,  730,  93FS3,  490-  90FS4,  260,  98FS5,  30 

PATA  100FSO,  1380, 10OFS1, 1090. 100FS2,  600, 10OFS3,  550, 1O0FS4,  320 

PATA  10OFS5,  90 

PATH  10SFS0, 1480, 105FS1, 1190, 105/S2,  900, 105FS3,  630, 10SFS4,  400 

PA7A  105FS5, 170 

PAIH  110FS0, 15S0, 110FS1, 1290, 1107S2, 1000, 1107S3,  720, 110FS4,  720 

PA7A  110F55,  250, 110FS6,  20 

PATH  11SFS0, 1690, 115FS1, 1390, 115FS2, 1100, 11SFS3,  820, 115F,S4,  560 

PATA  115FS5,  330, 115FS6, 100,  120FSO,  1800, 120FS1, 1490, 120FS2, 1200 

PATH  120FS3,  920,  120FS4,  640, 120FS5,  410, 120FS6, 190, 125FS0, 1920 

DHTH   125FS1, 1590, 125FS2, 1380, 125FS3, 1020, 125FS4,  730, 125FS5,  490 

DHTH   125756,  260, 12SFS7,  201, 130FSO,  2030. 1  jOf  SI,  1  780, 130FS2, 1400 

PATA  130FS3, 1120,  130FS4,  830, 130FS5,  570, 130FS6,  340, 130FS7, 100 


****    TABLE  FOR  FHH 


H8RRIED 
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IMSAI 


D'4BL0 
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*&> 


CM9 
Presents 
Repair  of 


,0^ 


\» 


% 


DEC  LA  36 


y 


ICOM 


Computer  Machine  Service  is  ready  to  supply  full  service  contracts  on  a  variety  of 
microprocessors  and  associated  equipment.  CMS  is  currently  responsible  for  repair  on 
over  half-a-million  dollars  worth  of  computer  equipment  with  the  State  of  California 
Colleges  and  Universities. 


MICROPROCESSORS:  Full  service 
contracts  at  LOW  rates  and  time 
and  materials  service  available. 
EQUIPMENT: 

ALTAIR  IMSAI 

LSI  11/03  COMPAL-80 

and  the  list  goes  on. 


PERIPHERALS  or 

DATA  COMMUNICATIONS 

EQUIPMENT:  Full  service  contracts  and 
Board  Repair  available  on  TELRAY 
CRT'S,  ADM  III,  LA  36  DE  (DEC 
WRITER),  IMSAI,  ALTAIR,  COM- 
PAL-80, EXTEL  PRINTERS,  etc 


If  you  have  a  hardware  problem  then  CMS  is  the  one  to  call.  (213)  374-8118 

Computer  Machine  Service 

2109  Pullman  Lane,  Redondo  Beach,  CA  90278 
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I  MICROCOMPUTER 
SPECIFIC  8  BIT 
MICROPROCESSOR 


INTELLIGENT 

TERMINALS 

DATAPOINT  2200 


PROGRAMMER 

ORIENTED 
8  BIT  DEVICES 


TEXAS 
1     INSTRUMENTS    1 

]!          TMS1000         J 

1 

1 

INTEL 
40O4 

1 

' 

ROCKWELL 
PPS-4 

PROCESS 

CONTROL 

LOGIC 

DEC  PDP8 
I     MINICOMPUTER     1 

1     DATA  GENERAL     1 

NOVA                1 

1     MINICOMPUTER     1 

MAINFRAME 
j         COMPUTERS 

1 

1 

1 

1          1         J 

MICROPROCESSORS 

WHERE  THEY  CAME  FROM  AND  WHERE  THEY  ARE  GOING 
AN  ANALYSIS  OF  ALL  PRODUCTS  ON  THE  MARKET  TODAY 


I        SCIENTIFIC 
MICRO  SYSTEMS 
SMS300 


I        NATIONAL         ! 
SEMICONDUCTOR  | 


GENERAL 

INSTRUMENTS 

CP1600 


NATIONAL 

SEMICONDUCTOR 

IMP-8 

-« 

A  seminar  with  the  above  title  will  be  given  by  Dr.  Adam  Osborne,  author  of  the 
best  selling  "An  Introduction  To  Microcomputers"  series  of  books.  The  seminar  will 
be  offered  at  the  Personal  Computing  Conference  '77,  in  Atlantic  City,  on  Friday 
August  26  and  Saturday  August  27. 

Cost  of  the  one-day  seminar  is  $30.00,  including  lunch.  Attendance  is  limited  to  500  on 
each  day.  For  reservations  or  information  contact: 


♦ 

PACE 

* 

TEXAS 

INSTRUMENTS 

TMS9900 


MOS 
ECHNOLOGY 

MCS6500 


OSBORNE  &  ASSOCIATES,  INC. 

^^  P.O.  Box  2036 
^^V— %  Berkeley,  CA  94702 
^W     J        ■  Phone:   (415)  548-2805 


1 

DATA  GENERAL 
MICRONOVA 

,r 
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A  FAMILY  OF  MICROPROCESSORS 


CIRCLE  INQUIRY  NO.  99 


JUNE  1977 


INTERFACE  AGE  111 


ONE  YEAR! 


Yes,  folks.  One  year  ago  SUNNY  SOUNDS 
put  its  first  ad  in  Interface  Magazine. 
(Remember  the  Star  Trek  issue?).  The 
C******R  S***E  and  the  C******R 
M*  *T  were  the  only  other  computer  stores  in 
the  L.A.  area. 

Now  12  months  later  check  these  out 
(free  plug): 

ComputerPower&LightByteShopsAvid 
Computers  hackSunshineComputersDisc3 
ComputerMachineServiceTechMartComputerland 
ComputerComponentsPeoplesComputerAndOthers 

and  so  it  goes. 


SUNNY 
SOUNDS 


An  Imsal  Dealer 

927-B  E.  LAS  TUNAS  DR.,  SAN  GABRIEL,  CA  91775 
(213)287-1811 

OPEN  1-7  P.M.  MONDAY  thru  SATURDAY 


4400 
4410 
4420 
•14  20 
4440 
4450 
4460 

44  re 

4483 
4490 
4580 
4518 
4520 
4530 
4548 
4558 
4568 
4570 
4588 
4590 
4688 
4618 
4620 
4638 
4648 
4650 
4668 
4670 
4680 
4690 
4788 
4710 
4728 
4738 
4740 
4758 
4760 
4770 
4780 
4790 
4888 
4810 
4820 
4830 
4848 
4358 
4868 
4870 
4888 
4890 
4988 
4918 
4928 
4938 
4940 
4958 
4960 
4978 
4988 
4998 
5888 

5010 

5820 
5030 
5848 
5858 
5868 
5878 
5088 
5890 
5100 
5118 
5120 
5138 


DRTR 

datr 

DATA 
DATA 
DRTR 
DATA 
DATA 
DflTfi 
DATA 
DATA 
DRTR 
DRTA 
DATA 
DflTfi 
DRTA 
CAT  It 
DATR 
DHTfl 
Pflfrt 


CIRCLE  INQUIRY  NO.  90 

$80.  08   -   $130,  00 

48FM0- 10.  49FM0,  20,  50FM8,  40,  51FM0,  60,  52FM0,  88,  53FM8,  90 
54FM0,  118,  5SFH8, 130,  56FM8, 148,  57FM8,  168,  58FI10,  ISO,  59FM8, 19Q 
68FM8-  228,  62FH8,  250,  62FM1, 10,  64FM0,  298,  66FN1,  40-  66FM0,  328 
66FH1.  80,  68FM8,  368,  66FM1, 110,  70FM0,  398,  70FM1,  140,  72FM8,  420 
72FM1-  180,  74FM8,  468,  74FM1,  218,  76FN8,  490,  76FM1,  258,  7&FM0,  538 
8OFM0,  568,  80FM1,  310,  80FM2,  70,  82FM0,  598,  82FM1,  350,  32Ff12, 180 
84FI1&,  630.  84FM1,  388-  84FM2, 140.  86FM8,  668-  86FM1-  428,  86FM2, 170 
88FM8,  780,  88FM1,  450,  83FM2,  218,  98FM8,  738,  90FM1,  480-  90FI12,  240 
92FM8,  768-  92FM1,  520,  92FM2,  278,  92FM3,  30,  94FM8,  880,  94FM1,  550 
94FM2,  318,  94FM3,  68,  96FM8,  838,  96FM1,  590,  96FM2,  340,  96FM3, 188 
98FM&,  878-  98FM1-  628,  98FM2-  3tJ8-  98Ff13, 130, 1&8FM8,  948 
188FM1,  688, 100FM2,  438, 180FM3- 190, 105FM0,  1048, 185FM1,  770 
185FM2-  520.  105FM3-  270,  105FN4-  38, 118FM8, 1140,  110FM1-  860 
118FM2,  600, 118Fri3,  360-  118FM4,  U8, 115FM8, 1240,  115FM1,  960 
11SFM2,  698, 115FM3,  440, 115FH4,  208, 120FM0, 1340, 120F til- 1060 
120FH2,  778,  128FH3,  538,  128FM4,  280-  120FMS,  40, 125FM0, 1448 
125FM1, 1160-  125FM2,  878, 125FM3,  618, 125FM4,  378, 125FM5, 128 
138FM8, 1548, 1S8FM1, 1260. 130FM2,  978, 138FM3,  769, 130FM4,  -150 
138FM5-  218 

■    TABLE   FOR  SIT    -  £i  EXEMPTIONS   SINGLE   *  MARRIED   *** 
$80.  88   -   $115  08 


********* 


OHTH  2S0,  82,  558,  05,  7S8,  87,  958,  09, 1258, 12, 14S8, 14 

DATA  16S8, 16-  18S0, 18,  21S8,  21,  23S8,  23,  25S8.  25,  2858,  28 

DATA  3858-  30,  32S8,  32,-  3558,  35,  3758,  37,  3958,  39,  4258,  42 

DRTA  4458,  44,  4650,  46,  5158,  51,  5550,  55,  6050,  63,  6550,  75 

DRTR  6950,  87,  7450,  98,  7850,  118,  8358,121,  8858,  133 

DATR  9258, 144,  9758, 156, 10258.  167, 18650, 179, 11188,  198 
DRTA   11550.202 

***-    TABLE  FOR  SIT     -     SINGLE  **** 

$88,  08      -      133.  88  OF  GROSS  PRY 

DATA  34551,  00,  40551,  83,  42SS1,  85,  44SS1,  06,  46SS1,  08 

DATR  46SS1, 18,  49SS1, 11,  52SS1. 13,  52SS2,  82,  54SS1, 15 

DATA   54552,  04.  56551,  17,  56552,  06,  59551,  28,  59552,  83 

DRTA  61551,  22.  61552- 10,  66551,  28,  66552,17,  66553,  85 

OnTtt  70SS1-  39,  785S2,  27,  78553, 16,  78SS4,  84,  75551,  49 

DATA   75552,  38,  75S53,  26,  7SSS4, 14,  79SS1,  59,  79SS2,  43 

DATA   79553,  36,  79554,  25,  79555, 13,  79556-  82,  34551,  78 

DRTA   84552,  58,  84553,  47,  84554,  35.  84555,  24,  84556,  12 

DRTA  84557,  01,  395S1,  80,  895S2,  69,  89553,  57,  89554,  46,  89555,  34 

DATR  89556,  23,  89557- 11,  93551,  91,  93552-  79,  93553.  68,  93SS4,  56 

OHTA  93SS5,  44,  93SS6,  33,  93SS7,  21,  98551,  181,  98552,  89,  98553,  78 

DATR  98554,  66-  93555,  55,  98556,  43,  98SS7,  32, 102551,  111,  102552, 180 

DATR  182SS3,  88-  182SS4,  77, 182S55,  65, 182556-  54, 182SS7.  42 

D8TH  187551, 122, 187552,  110,  187553,  99,  107554,  87,  107555,  76,  187556-  64 

DATA   107SS7-  53,  115551,  139,  115552,  128,  115553-  116,  115554-  185 

bmR  115555,  S3, 115556,  82, 115557,  78, 124551, 168, 124552, 149 

DATR   124553,  137,  124554,  126,  124555,  114,  124556,  183, 124557.  91 

DRTA   133551, 186.  133552,  175,  133553, 163,  133554,  151,  133555,  140 

DRTR  133556, 123, 133SS7, 117 

""    TABLE  FOR  SIT     -     MRRRIED   +++* 
$88.  88    -   133.  08   GROSS   FRY 

miH  34SM1,  88,  40SM1,  83,  42SM1,  85,  44SM1,  06,  465711,  08,  485M1, 18 

DATA  49SM1,  11,  525M1, 13,  525(12,  02,  54SM1, 15,  54Stt2>  84,  56SM1,  17 

DRTR  565112,  86,  595M1,  28-  59SM2,  88,  61SM1,  22,  61SM2, 10,  665(11,  28 

DRTR  665(12,  17,  665113,  85,  78SH1,  39,  785112,  27,  78S113, 16,  705(14,  84 

ORTR  755(11,  49,  755M2,  38,  755(13,  26,  755(14,  14,  755(15,  83,  79SH1,  59 

ORTR  795(12,  48,  795(13,  36,  795(14.  25.  795(15, 13,  795(16,  02.  845(11.  78 

URTfl  84iH2.  58,  84SN3,  47,  845(14.  35.  845(15,  24,  345(16,  12,  84SM7,  81 

DRTR  895(11.  88,  895(12,  69,  895(13,  57,  895(14,  45,  895(15,  34,  895(16,  22 

DR1R  895H7,  11,  935(11,  91.  935(12.  79,  935(13,  68,  935(14,  56,  935N5,  44 

DRTR  935(16,  33,  935(17,  21,  985(11,  181,  90512,  90-  985(13,  78.  985114,  67 


5140  DRTR  985(15,  55,  98SM6,  44,  98SH7,  32, 1825111, 113- 1025(12, 102, 1825(13,  98 

5150  DRTR  182SH4,  78, 182SH5,  67, 182SM6,  55, 1825(17,  44, 187SH1, 125 

S168  DRTR  1075(12, 113, 107SM3, 182, 1075(14,  98, 187SI15,  78, 1875(16,  67 

5178  DRTR  1075(17,  55, 115SN1, 144, 11SSM2, 133, 115SI13, 121, 11SSM4..  110 

5180  Dfilft  1155/15,  98, 1155116,  87, 115SH7,  75, 124SH1, 167, 124SPI2, 156 

5190  DRTR  1245M3, 144, 124SM4, 133, 124St15,  121, 124SH6, 118, 1245(17,  9S 

5208  DRTR  1335(11, 199, 1335(12, 188, 1335(13, 176, 1335M4, 165, 1335M5, 153 

5210  DRTR  1335(16, 142, 1335(17, 138 

5220  DRTR  E0D.9S9 

5238  END 


PA3  PROGRAM 

10   PROGRRN  NAME    "PR3" 

28    ■    HITS  BRSIC   VERSION  4.  8 

30    ■    PROGRAMED  BY        BUD  SHRtlBURGER,       F 
#27  RED  ORK  DR 
CQNURY,     RRK      72832 


581-327-3641 


90  ■ 
188 
118 

128 
138 

140 
158 
168 
178 
188 
198 


270 
248 


THIS  FROGRHM  RUNS    THE  NEEKLY,    NONTHLV,     QURRTERLY  OR   V.  T.  D 
PRYROLL   REGISTERS.        THE    INPUT    TO    THIS  FROGRHM   IS    THE  FILE<S> 
CREHTED  UHEN  CONFUTING    THE  PRYROLL   PERIOD  USING  FROGRRN    "PR2" 
RND    THE  FRYROLL    NR5TER    "PHCURR".     "PRCURR"    IS  USED  R5  Ft  CHECK 
LIST  FROH  WHICH   TO  PROCESS  EMPLOYEES   IN  RLL    TRRNSRCTIONS  FILES. 

IT  RL50  CONTRINS  SOME  OF    THE    I    D      INFORMATIONS  USED    IN   THE  REPORTS 
■    THIS  FPOGRRM  RECONSTRUCTS    THE  FILE  NRMEiS,'1    BRSED  ON    THE  BEGINN- 
ING RND  ENDING  DHTES  ENTERED  FROM    THE    TERMINRL   RT  RUN    TIME. 
THIS  PROGRRM  IS  USED  FOR  PRODUCING    THE  NEEKLY  OR  MONTHLY 
REPORTS  HHOSE    TOTRLS  RRE  ENTERED    IN   TO   THE  GENERRL   LEDGER 
ACCOUNTING  FRCCRGE        THE  GENERRL    LEDGER  ENTRIES  RRE  PRODUCED  RS 
THE  LRST  PRGE   OF    THE  REPORTiS?         IT   IS  RLSO  USED    TO  RUN    THE 
QUARTERLY  REPORTS  NECESSRRY    TO  COMPLY  NITH  GOVERNMENT  REPORTING 
REQUIREMENTS.        THE   V    T.  D     FEATURES  OF    THIS  FROGRRM  RRE  USED 
TO  MAKE  CERTRIN   THAT  ALL    THE    INDIVIDUAL    PAYPERIOD  FILES  ARE 
IN  BALANCE  N1TH   THE   Y    T  D     BALANCES  MAINTAINED  ON    THE  PAYROLL 
MASTER  FILE'.SEE    "PR4"   FOP  MASTER  FILE  LISTINGS* 
THE  MEEKLY  REPORT    IS  USED    TO  PREPARE    iTYPENRITTEN>    THE  EMPLOYEE 
PAY  CHECKS        CONFUTER  GtNERRTED  PRYROLL   CHECKS  ARE  NOT  A  PART  OF 
THIS  PACKAGE,     IT   IS  DESIGNED  FOR  A  RELATIVELY  SMALL   NUMBER  OF 
EMPLOYEES.        IT   IS  CURRENTLY  BE  USED  FOR  22  EMPLOYEES  PER  NEEK. 

THE  BASIC  MRCHINE  REQUIREMENTS  FOR    THIS  FROGRRM  ARE   THOSE  RS 
OUTLINED    IN    "PR1" 


************* 


***■****  +  ********** 


EDIT  UORO 


IJ  H 


270 

2S0 

298 

300 

318 

328 

738  CLEAR  2588 

348  ENT$="*#-  ###.  ##" 

250  EVT$  =  "*H-  ###.  ##-" 

360  PC=1  PAGE  COUNTER 

370  El T$=EVTf+EVT$*EVT$+EVT$+EVT$*EVT$*EVT$+EUT$ 

380  RE€=288  FRCURR  STARTS  RT  208 

398  Hlt="REGLR-FRY  OV/TM-FAY  GROSS-PRY     F    I    C  R 

488  H2$="  DEDUCTS        NET-FAY" 

418  PRINT    "FRYROLL   REGISTERS" 

428    INPUT    "ENTER   -Y-    TO  MOUNT    THE  FILES",  NY$ 

438    IF  WV*0"V"    THEN  458 

448  UNLOAD   1  MOUNT  1 

450    INPUT    "ENTER  -  NEEKLY-,  -MONTHLY-,  QUARTERLY-,  -YTD-",  TY$ 

468   INPUT    "ENTER  PERIOD  BEGINNING  DATE  RS  MO-DY-YR";  BDT$ 

478  ON  ERROR  GOTO  2640  TRAP  FOR  NO  FILE  FOUND  ERR 

488   INPUT    "ENTER  PERIOD  ENDING  DRTE  RS  MO~DY-YR"iEDT$ 

498  0FEN"R"-1,  "FRCURR",!  OPEN  PRYROLL    MASTER  FILE 

588  GOSUB  1640  'TO  COMPUTE  FIRST  FILE  NAME  RND  PUT   IN  Nl$ 

510  GOSUB  1758  TO  COMPUTE  LAST  FILE  NRME  RND  PUT  IN  N2$ 

528  GOSUB  2028  'TO  PRINT  PRGE  HEADINGS 

530  GOSUB  558        "   GET  FIRST  EMPLOYEE  FROM  NRSTER  FILE 

540  GOTO   758 

558  REC=REC+1 

560    ' 

■  .,  itj      ******************************************************************** 

"58e    .-**********  GET    THE  payroll   MRSTER  FILE    "PRCURR" 

59d     **********   THE  payroll   MRSTER   15  USED  RS  R  CHECK  LIST    TO  CHECK 

600    -**********  EflCH    TRRNSRCTION  FILE  FOR  ACTIVITY  OF  EACH  EMPLOYEE 

610    ''**+*+***********************+*************************************** 

628 

638  GET  HI,  RFC 

648  FIELD   #1,4   RS  EMFD$,  17  AS  NAD$,  36  AS  Bl$,  9  RS  SSD$,  6  RS  DTD$, 

3  AS  RRD$,  1   AS  MSD$,  1   AS  EXD$,  1    RS  5X0$.  49  RS  B2D$, 

1  RS  CDD$ 
658  IF  MID$iEMFD$.l,3)=nE0F"    THEN  2790        END  OF  MSTR  FILE   -    TO  EOJ  ROUTINE 
660    IF  CDDf="*"    THEN  558  'BRD  MRSTER  FILE  RECORD-SKIP 

678    T0TS=MlD$lEDT$,  1,  2>+MID$\EDT$,  4-  2)*MID$<EDT$,  ?,  2> 

680    IF   CDD$="9"RNDTDT$<DTD$THEN   550      EMPLOYEE      TERMINRTED   PRIOR    TO    THIS   REPORT 
698  RETURN 
780   ' 

718    •*****+********++*•■**++**+*»**************»'********»**************** 
,-£0    -**********  0PEN    TRRNSRCTION  FILE  RND    INPUT  DATA 

738    '****+*■+*+*******************■******+******************************** 
740    ■ 

750  OPEN    "1",2.N1$,1 

768    IF  E0F<2)    THEN  GOSUB  2150  OPEN    "I",  2,  Nl$,  1' NF=0 
778   INPUT  H2,D$ 
788  EP$=MID$<Df,l,4> 
790  XT$=MID$lD$,22,6) 
808  RT$=MID$iD$,28,4> 
S10  DPD$=NID*<D$,127,1> 
828  0V$=MID$<D$,32,4> 
338  PR$=MID$(D$,36,6)  + 
840  P0$=MID$<D$,  44,  6)  + 
358  GP$=MID$<D$,52,6>  + 
S68  FI$=NID$<D$,68,6>  + 
878  FU$=MI0$<Dt,68,6>  + 
338  SI$=MID$<D$,?6,6>  + 
390  0T$=MIDf<D$,84,6>  + 
988  NT$=MI0$<Dt,92,6>  + 
918  FPR$=MID$<D$,188,3> 
920  DE$=MI0$<Dt,127,l> 
930  CD$=MID$  (D$,  128, 1  > 
940    IF  EMPD$<EP$    THEN  2330 
958    IF  EMPD$>EP$   THEN  768 
960   ' 

978    ■•**********************. 

>90    ************  f,oc,  EHpLoVEE    TOTALS    TO  REPORT  COUNTERS 

998    '****** ************* ************************* *********************** 
1000 

1010  L1K=VRL(PR$>  Fin=Fi#*L19-  T1*=T1*+L1# 
1828  L2#=VRL<F0$>:  F2#=F2#+L2#  T2K=T2H*L21t 
1038  L3H=VAL<GP$) :  F3*=F3#+L3*:  T3#=T3§*L3# 
1048  L4H=VAL<,FI*>-  F4*=F4**L4*.  T4*=T4*+L4* 
1050  L5*=VALvFU$>  F5#=F5#*L5#  T5»=T5*+L5H 
1868  L6*=VAL<SI$): F6#=F6(H-L6H:  T6tt=T6*+L6* 
1870  L7*=VRL<0T$>- F7*=F7*+L7H  T7*=T7*+L7* 
1088  LS*=VRL(NT$>:  Fg#=FS#+£.S#  TS*=T8»*L3* 
1898 

r********  ********  *******+****************  +  ***-**.+-**»****,».** 

ADD  EMPLOYEE   TO  DEPARTMENT  COUNTERS  FOR  GENERAL   LEDGER 
ACCOUNTING  BRERK  DOUN 

THEN  Gl*=Gl#*L3tF  GOTO  1260 

THEN  G2#=G2**L3*G0T0  1268 

THEN  G3*=G3*+L3#: GOTO  1260 

THEN   G49=G4#*L3*G0T0   1268 

THEN  G5H=G5H*L3HG0T0  1260 

THEN  G6*=G6»*L3#:G0T0  1260 
1200  IF  DED$="7"  THEN  G7»=G7#+L3*  ELSE  STOP 
1218    -' 

1220    '***********+**********************#***************************#**** 
1238    '•*********  ROD  EMPLOYEE   TO     REST  OF  GENERRL   LEDGER  ACCOUNTING 
1248    '**********  BREAK  DQUN  COUNTERS 

1258    '+*#+*******■****++*+*********##*+#*****#**+##**+**#*#*+#*#**#***#*#* 
1260  H1K=H1*+L8#-  H6*=H6**L8*  'BANK  1118 

1270   H2*=H21+L6*: H69=H6K*L6*  'SIT  2109 


.  "*MID$<D$,42,2> 

.  "*MID$<Df,  50,2) 

■",  "*MID$<0$,58,2> 

"+MID$<D$,66,2> 

"*MID$(D$,  74,2) 

"*MID$<Df,82,2> 

"*MID$<D$,90,2> 

.  "+NIP$<Dt,98,2> 


'INSERT  DECIMAL   POINT 


NOT   IN    THIS  FILE-TRY  NEXT  FILE 


1188 

********** 

1118 

■  ********* 

1128 

********** 

1138 

■  ********* 

1140 

IF  DED$="1 

1150 

IF  DED$="2 

1160 

IF  DED$="3 

1170 

IF  DED$="4 

1188 

IF  0ED$="5 

1198 

IF  DED$="6 

GEN  MGR 

7188 

DESK  CLERKS 

7181 

'HOUSEKEEPER 

7182 

LINEN   BOYS 

7103 

'MAWS 

7184 

'LAUNDRY 

7185 

REPR1RS&HRIN 

7602 

112  INTERFACE  AGE 


JUNE  1977 


COMPUTER- 
WAREHOUSE 
STORE 


DEPT:  I  •  584  COMMONWEALTH  AVENUE  •  BOSTON,  MA  •  0221 5  •  61 7-261 -2700  •  VI S IT  US:  9-9  WEEKDAYS;  9-6  SATURDAYS 

ONE  DAY  SHIPMENT 


40 

{W^  bS^   SAME  time: 
V  ,,<^    MUM  DISCOUNT) 


'         SAVE  UP 

TO  20%  OFF 

KIT  PRICE 

WHEN  A  PERIPHERAL 

PURCHASED  AT  THE 

($200   MAXI- 


^ 


i 


PERIPHERAL 

PRICE 

OVER 


$9001 

$2501 

$95  1 


20%    OFF 

10%    KIT 

1    5%  PRICE 


USED  PERIPHERALS"- 
FOR  MICROSYSTEMS. 


so 


HAZELTINE 
1000    $795 


«  CUSTOMER  WARRANTY 

COMPUTER  WAREHOUSE    STORE   WILL,   AT  NO  COST  TO  THE 
CUSTOMER   FOR  PARTS   OR   LABOR,    REPAIR  ANY   COMPUTER 
WAREHOUSE   STORE    PRODUCT   FOUND   DEFECTIVE    IN   MATERIAL   OR 
WORKMANSHIP   OR  AT    ITS   OPTION   REPLACE   THE    UNIT   OR   REFUND   THE 
PURCHASE   PRICE. 

THIS  WARRANTY  IS  EFFECTIVE  FOR  A  FULL  90  DAYS  FROM  SHIPMENT. 
THE  ONLY  EXCEPTIONS  ARE  CASES  INVOLVING  EQUIPMENT  MAINTAINED 
UNDER  A  MAINTENANCE  AGREEMENT  BY  A  MAINTENANCE  SUPPLIER. 
ABUSE,    MISUSE,    ALTERATION,    NEGLECT,    OR   SHIPPING   DAMAGE. 


KITS  & 

BUILT  UNITS 

IMSAI  8080  AAICROKITS 


IMM  ROM  CONTROL  KIT 
EXPANSION  TO  1  MEG. 

KIT 

ASSEMBLED 


8080A  KIT  5  SLOT... 
80B0A  KIT  22  SLOT.. 

4K  MEMORY  KIT 

PIC-8  PRIORITY  INT. 
SERIAL  I/O  KIT 


.LOU  POWER  DYNAMIC  MEMORY 
BOARDS 

S299  32K  RAM  BOARD KIT  S  749 

399  ASSEMBLED   1099 

16K  RAM  BOARD KIT   499 

ASSEMBLED   679 


..699 
•  ■751 
..139  PROM  l|-512  KIT. 

..125  UCRI-1  KIT 

. .129  CABLE  A  KIT 


165 
59 
18 


VIKING  100  PIN  CONNECTORS,  HEAVY  DUTY S3-00 

SWTPC  6800 $395 


•  512   BYTES    OF    ROM 

•  RS232  OR  20  mA 

MPA 145  MPB.. 

MPC 40  MPD.  . 

MPE 14.95  MPF-  • 

MPM 65  MPMx. 

MPP 1*2.50  MPL.  . 

MPS 35  MPAb. 

MPMb 14.50 

4K  MEMORY 

CT  64  TERMINAL  KIT 


•  SERIAL  INTERFACE 

•  4K  RAM 

..$  40'MPCb,MPSb,MPLb,  EACH  9.50 

..   J5  4KBA 5.00 

.37-50  GT61 99 

..   35  AC30  AUDIO  INTERFCE  79-50 

..   35  CTP 15.50 

.14.50  CT5 3995 

-  '  CONNECTOR  SETS 

-HPU/MEMORY  2.50 

. .2.00 
.  .    250 


$100.  ' 

-INTERFACE    •• 
325   PP40   PRINTER 


+    35     lb    SHIPPING 

VIDEO  DISPLAY  TERM  I-" 

NAL.  12  LINES  x  80  CHAR. 

5  x  7  DOT  MATRIX,  525  LINE  RASTER.  BUILT 

g  TESTED;  PLUG  AND  GO! 

ALL  an  ASR33  is.  .  . 
and  MORE/ 

.■:^^       OLIVETTI  TE318 

—  BACK  IN  STOCK!  — 
RS232  INTERFACE, 
QUIET  OPERATION,  10 
CPS,  PRINTER,  BUILT-IN 
PAPER  TAPE  READER/PUNCH, 
ELECTRIC  TYPEWRITER  KEY- 
BOARD WITH  ADDITIONAL  10 
Ns,  KEY  NUMERIC  PAD,  YOUR 

CHOICE  OF  FRICTION  OR 
*<*»  SPROCKET  FEED, 

*Q7r  +  165  lb  LIGHTED  PLATEN  AREA 
«PO/  J  SHIPPING  FOR  EASY  READING, 
STANDARD  PAPER  AND 
TAPE,  SUPPORTED  BY  OLIVETTI. 

DATAPOINT  3300-200 

*qTC+  $25 

^»OZ  J  SHIPPING 

THERMAL  PRINTER. 

PARALLEL  PRINTER  W/ 

ADDITIONAL  CIRCUIT   >w 

BOARDS  TO  PROVIDE  SER 

IAL  INTERFACE,  PRINTS  UP 

TO  30  CPS,  lOOVac  PS  USES 

WIDELY  AVAILABLE  NCR  PAPER,  96  CHAR  ASCII 

80  COL,  CRT  COMPATIBLE  5  x  7  DOT  MATRIX, 

SOLID  STATE  WITH  LESS  THAN  25  MOVING 


GREEN  PHOSPHOR 
VIDEO  MONITOR 
$150 


+  $25 
SHIPPING 


STANDARD  IV  P  TO  P  COM- 
POSITE VIDEO  INPUT,  16 
MHz  BANDWIDTH,  RASTER 
SCAN  12x12x13"  WITH 

POWER  SUPPLY,  VIDEO  AMPLIFIER,  DRIVING 
CIRCUITRY  VENTILATION  MUFFIN  FANS,  7x9" 
HORIZONTAL  VIEWING  CAPABLE  OF  24  LINES 
x  80  CHAR.,  ANTIGLARE  i"  ETCHED  GRAD- 
IENT DENSITY  FACE  PLATE ,  1 15Vac  ,  60  W. 

TECHTRAN  4100     $595 

TAPE  CASSETTE  DRIVE     +  $25  SHIPPING 

CAN  RUN  DIRECTLY  FROM  TERMINAL  INDEPEN- 
DENT OF  CPU.  FULL  EDIT  CAPABILITY. 

COPE  1030    r 

tfOQC    +  70  lb  \y 

3>OVJ  SHIPPING 

IBM  27M  COMPATIBLE 

"SELECTRIC  BASED"  PORTABLE  CONVERSATIONAL 
DATA  TERMINAL,  PRINTS  UP  TO  15  CPS. 

U-BUILD-IT  SYSTEM  $649 

+   $35    SHIPPING 


PARTS. 

_  IBM  731 

SCAMP  KIT       LEARSIEGLER   ADM-3A   SELECTRIC   I/O 


SMOKE    SIGNAL    BROADCASTING    16KRAM $595 


...$750 

$25    SHIPPING 


WITH  CURSOR  CONTROL 
•  12"  CRT  •  RS232 
•24  LN  X  80  CHAR 
•20  mA  LOOP 

kit $875 

ICOM  MICROFLOPPIES        +  $25  f!"^ 

PLUG  COMPATIBLE  FOR  S100  BUS...F02M1 plUyO 


FROM  NATIONAL 
SEMICONDUCTOR  '99 
KEYBOARD  KIT. . . S95 

•  BUILT  UNITS 


8i"  PLATEN,  PINFEED,  EBCDIC,  U/L  CASE, 
DUAL  COLOR  RIBBON,  115V 


SC/MP  MICROCOMPUTER:  256  x  S  RAM,  512  x 
8  ROM;  GREEN  PHOSPHOR  VIDEO  MONITOR: 
12"  RASTER  SCAN;  SWTPC  CT-6A:  6't  CHAR  X 
16  LNS,  ASCII  KEYBOARD;  SWTPC  AC-30 
AUDIO  CASSETTE  INTERFACE.  -OTHER  PACK- 
AGE PLANS  -  SEND  FOR  OUR  CATALOG. 


SINGLE  DRIVE FD2402 . 

ICOM  FLOPPIES: 

FF36-1    FRUGAL 

FF36-2    DUAL  FRUGAL 

360-58    BUILT;  INTERFACE  8080 

S171      POWER  SUPPLY. 


649 

1195 
1895 
300 
250 


FD360-2-5  DUAL  SYSTEM   3000 

KIM-1  6502 S245  INTERCEPT  JR  »•■ 


179  FROM  INTERSIL, INC. 

289  12K  RAM 145 

15  ROM/PROM  BOARD 74.65 

„ (YOU  ADD  MEMORY  CHIPS) 

TARBELL  AUDIO  CASSETTE    SER|flL  ,/0 81.50 


KIM-2    4K 

KIM-3   8K 

MANUALS    PACKAGE 


KIT. 


120 


AUDIO  VISUAL  BOARD. 


125 


TO  ORDER  EQUIPMENT 

1. ENCLOSE  CHECK  FOR  FULL  PRICE  PLUS 
SHIPPING  CHARGES  (KITS  -  ADD  $5  IF 
UNDER  $100;  $10  IF  OVER;  FOREIGN 
RATES  HIGHER) 

BANKAMERICARD  6  MASTERCHARGE 
ACCEPTED  -  SEND  CARD  NUMBER,  EXPI- 
RATION DATE,  INTERBANK  # 
2. CLEARLY  IDENTIFY  SHIPPING  ADDRESS 
3. DESCRIBE  ITEM  BY  MODEL  NUMBER 

ALL  MERCHANDISE  WARRANTEED 


O  „G 


IS* 


f^>° 


THE  ONLY  ONE 
OF  ITS  KIND!!! 
FULL  DETAILS  ON 
OUR  COMPLETE  LINE  OF 
KITS  AND  UNITS,  REVIEWS 
OF  OVER  150  BOOKS,  LISTS  OF 
NEW  AND  SURPLUS  PARTS  AND  "ALL 
ABOUT  HOBBY  M  I  CROCOMPUTERS"  — 
AN  INTRODUCTION  TO  PERSONAL 
COMPUTING. 


JUNE  1977 


CIRCLE  INQUIRY  NO.  87 


INTERFACE  AGE  113 


Now,  in  . . . 

LONG  BEACH 

CALIFORNIA'S  LARGEST  BYTE  SHOP! 

WE  HAVE  BOOKS: 

101  Basic  Games 
Introduction  to  Microcomputers 
Computer  Circuits  and  How  They  Work 
. . .  and  100  more  to  choose  from 

WE  HAVE  MAGAZINES: 

Creative  Computing 
Byte 

Interface  Age 
Personal  Computing 
. .  .  and  many  others 

WE  HAVE  HARDWARE:  (Kits  and  Assembled) 

Computers,  Memory  Boards,  Serial  IO  Boards, 
Parallel  IO  Boards,  TV  Typewriters,  Monitors,  Tele- 
types, Printers,  Disk  Drives,  Etc,  Etc. 

WE  HAVE  SOFTWARE: 

Basic,  Tic-Tac-Toe,  Dazzledoodle,  Track,  Chase, 
Monitors,  and  many  others 

BVTE  SHDP 

the  affordable  computer  store 

5453  E.  STEARNS  STREET  (AT  BELLFLOWER) 
LONG  BEACH,  CA  90815  (213)  597-7771 


CIRCLE  INQUIRY  NO.  74 


computer 
enterprise; 


Your  Mail  OrderComputerShop... 

IMSAI 8080 kit  w/f/7 22 s/ofs  (limited  quantity)    $599.00 

TDLZ-80ZPU  (the  one  with  full  software  availablenow)  242.00 

EdgeConnectorsandguidesforlMSAI  each 4.25 

EdgeConnectorsandguidesforlMSAI  10for    40.00 

Seals  8k  RAM  kit  with  500  ns  chips    225.00 

Seals  8k  RAM  kit  with  250  ns  chips    260.00 

NorthStarcompleteMicro-DiskSystemkit    599.00 


WETAKE 

MASTER  CHARGE  OR  BANKAMERICARD 

For  phone  and  mail  orders... 

(Add  4%  of  TOTAL  ORDER  for  service  charge) 


TERMS:  Shipping  charges  —  $10.  per  CPU  or  large  units,  $1.50  per  kit, 

$2.  minimum  per  order. 
Provided  stock  is  available,  we  will  ship  immediately  for  payment  by 
cashiers  check  or  money  order. 

Allow  3  weeks  for  personal  checks  to  clear.  New  York  State  residents 
add  appropriate  sales  tax. 

PRICESSUBJECTTO  CHANGE  WITHOUT  NOTICE. 

For  the  best  prices  available  on: 

IMSAI      •     TDL     •     NORTH  STAR     •     POLYMORPHIC 
NATIONAL  MULTIPLEX     •     SEALS  ELECTRONICS 

CALL:  (315)637-6208 

WRITE:    P.O.  Box  71  •  Fayetteville,  N.Y.  13066 


1280 
1298 
1360 
1110 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 

1400 

1410 
1420 
1430 
1440 
1450 
1460 
1470 
1430 
1490 
1580 
1510 
1520 
1530 
1540 
1550 
1560 
1578 
1580 
1598 
1600 
1610 
1628 
1638 
1648 
1650 
1660 
1670 
1600 
1630 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1730 

leee 

1810 
1820 
1838 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1918 
1920 
1930 
1940 
1950 
1968 
1970 
1900 
1998 
2000 
2010 
2020 
2030 
2040 
2050 
2066 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2150 
2200 
2210 
2228 
2238 
2240 
2250 
2260 
2278 
2288 
2298 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2418 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2580 
2510 
2520 
2538 
2540 
2550 
2560 
2570 
2588 
2598 
2688 
2618 
2620 
2638 
2648 
2650 
2660 
2670 
2630 
2698 


'FHH 

'FICR 

'DEDUCTS 


2110 
2111 


'PRINT  EHP   I.  0      INFO 


H3t=H3t*L5t  H6t=H6t+L5t 
H4t=H4t*L4t' H6t=H6t*L4t 
H5t=H5t*L7t:  H6t=H6t+L7t 
IF   TYS'-NEEKLY"    THEN  2360 
IF  S1=0    THEN  2360 
GOSUB  2468 

******************************************************** 

***********  pRIflT  SEP(jRr  um  0F  EARNINGS  PATA 

-'********  *************  ********************************************* 

LPRINT  USING  EITti  Lit,  1_2#,  L3»,  L4t,  LSI,  L6I,  L7t,LSt 

GOSUB  2568 

IF    TYS=-NEEKLY"    THEN  LPRINT: GOSUB  2568 

IF    TYt="HEEKLY"    THEN  QOSUB  558  0010   760 

GOSUB  2150 

OPEN   "I",2,N1S*1:NF=0 

GOTO   760  'GET  NEST  MSTR  RECORD 

******************************************************************* 
'**********  PRINT  EHFLOYEE   TOTftLS 
********************************************************************** 


LPRINT  USING  EITSi  Tit,  T2t,  T3t,  T4t,  TSt,  T6t,  T7t,  TSt        PRINT  EHPt    TOTHLS 

GOSUB  2560 

Tlt=8   T2t=8:  T3t=0    T4t=0    T5#=0   T6t=8    T7t=8    T8t=8 

51=0  'RESET  NEU  ENP  SUITCH 

IF   TYfNEEKLY"    THEN  2810 

LPRINT:  GOSUB  2560 

GOSUB  1640  GOTO  530 

******************************************************************** 
***********  COMPUTE  FIRST  FILE  NAME  FOR  PRYROLL   PERIOD  DRTR 


************** 


IF  MID*<BDT$,  4,  2><="87" 
IF  MIDf<BDTt,4,2><=-14" 
IF  HlD$<BDTt,4.2><="21" 
IF  MlDt(BDTt,4,2X- 


THEN  1818  PERIOD   1  FIRST  FILE  NRME 

THEN  1830  'PERIOD  2  FIRST  FILE  NRME 

THEN  1858  'PERIOD  3  FIRST  FILE  NRNE 

THEN  1378  'PERIOD   4  FIRST  FILE  NANE 


Nll="PR"*MWt<B[>TS,  1,  2)*"5"»NH>J<BDT*,  7,  2> 
RETURN 


'PERIOD   5  FIRS!  FILE 


***************************************************************** 
COMPUTE  LUST  FILE  NRME   FOR  PRYROLL   PERIOD  DRTR 


****** 

THEN  1890 
THEN  1918 
THEN  1930 
THEN  1958 


*********** 


PERIOD  1   LRST  FILE  NRHE 

PERIOD  2  LRST  FILE  NRNE 
■PERIOD  3  LAST  FILE  NflffE 
'PERIOD  4   LRST  FILE  NRHE 

PERIOD  5  LRST  FILE  NRHE 


IF  MIDt(EDTf,4,2X="B7" 

IF  MIDS<EDT$,4.2X=-14" 

IF  MlDt'EDTt,4,2X--21- 

IF  MIDHEDTf.  4,  2X-"28' 

N2t'-PR-*HIDf<EDTf,l,2>*-5-*HIDt(EDTS, 

RETURN 

Hlt=-PR-*H!Dt<BDTt,  1,  2>*-l-*MDf'8DTt,  7,  2) 

GOTO  1698 

Nlf*"PR"+MIDS(BDTf,  1.  2>+-2"*HI0f(BDTf,  7,2) 

GOTO  1698 

Nlt*-PR-*MlDf(BDTf,  1,  2>'-3-*HIDf(BDTt,  7,  2> 

GOTO  1690 

NlfPR'*MIDt<BDTf,  1,  2>f4-*HIDt<BDTi,  7,  2> 

GOTO  1690 

N2f=-PR-*MIDS(EDTt,  1,  2>*"l-*HIDt<EDTS,  7,2) 

GOTO  1000 

N2t-"PR-*MWf<E0Tt,  1,  2>*-2-*MIDS<EDTt,  7,  2> 

GOTO  1888 

N2l-"PRm*HIDt'EDTt,l,2)*-3-*HlDS(EDTS,7,2> 

GOTO  1988 

N2f*"PR-*HW$<EDTI,  1,  2>*m4-*HWt<EDTt,  7,  2> 

GOTO  1880 

******************************************************************* 
***********  PRINT  ROUTINE   FOR  PRGE  HEADINGS 
******************************************************************* 

LPRINT  SPd25>j  "CONNRY  RI    INC:  LPRINT 

L=LEN<TYt>: LPRINT  SPC129-L);  TYf;  "  PAVROLL    REGISTER- 

LPRINT  SPC<23>,  "PERIOD  ENDING    ■■  EOT*.  SPC(15>;  "PAGE    -.PC 

LPRINT  LPRINT  STR1NGK79*  45) 

LPRINT  HltiHlt 

LPRINT  STRINGt<79,45>: LPRINT 

LC'9 

RETURN 

******************************************************************* 
***********  COHPUTE  NEXT  FILE  NRNE   IN  SERIES 

.  i...«>......i.,..i,.....Mt......ti>f...t..r,«i......i.at.i„f... 

Xt=NID$<HlS,  5, 1)  COMPUTE  NEXT  FILE  NRHE 

X=VRL<Xi> 

X=X*1 :  Xt=STRf(X>   XS'NIDfi  Xf,  2, 1 ) 

IF  JOS    THEN  2268 

N3t'Nlt 

NIDt<N3t,  5,  l>=Xf 

CLOSE  2 

IF  N3S>N2f  RND    T3t<l    THEN  GOSUB  1640  GOTO  530 

IF  N3f.>N2«    THEN  1520 

Nl*=N3f 

RETURN 

Yt=MlDf<Hlf,  3,  2> 

Y=VRL<Y$>:Y=Y+1 

IF  Y>12    THEN  PRINT    "ERR    IN  FILE  NRHE": STOP 

Yt'STRS(Y)   L=LEN(Yl>    IF   L'3    THEN  W-IIMiW.  L-l,  L-2>    GOTO  2318 

Yt="8"*MIDfiYt,2,l> 

N3f'"PR-*Y$*"l"*MIDtiNlf,6,2>'   LORD  NEXT  FILE  NRNE 

GOTO  2210 

IF   TVfHEEKLY"    THEN  GOSUB  550- GOTO  948 

GOSUB  2150  OPEN    "I",  2,  Nl»,  1  NF=0 

GOTO  760  INPUT  NEXT  FILE 

Sl=l  'TURN  NEK  ENP  SW  ON  FOR  PRINTING  EHP  I.  D.     INFO 

********************************************* 
***********  print  EMPLOYEE   I   D.     INF0RMRTI0N 
********************************************, 


************* 


LPRINT  GOSUB   2560 

LPRINT  t'«Pt>»;  "  "I  NRDti  "  •)  SS0*,  "  ",  RRD«,  "  ".:  NSOt;  EXDfi  SXDS,  DPDt 

G0SU8   2560  CHECK   FOR  PAGE  OVERFLON 

GOTO   1330  'CONTINUE  REPORT 

LPRINT    "HODYYR  RGHR  OTHR  RTF" 


GOSUB  2568 
LPRINT  XTIi 
GOSUB  2560 
RETURN 

************ 


'CHECK  FOR  PRGE  OVERFLON 
;RT$i"    "iOVti"    ";PPRt         'PRY  PERIOD    I.  D. 
'CHECK   FOR  PAGE  OYERFLOU 


INFO 


************ 


******************************** 


*******   pAGe  OVERFLON  ROUTINE 


********** 


********** 


LC=LC*1  ******  OVERFLON  ROUTINE  ***** 

IFL055  THENPC=PC+1 :  FQRl-1  TO10:  LPRINT:  NEXT  I :  GOSUB2028  'PRINT  HERDINGS 

RETURN 

'  ******************************************************  ************ 
***********  ERR0R   TRRppiNG  ROUTINE  FOR  MONTHS  UITH  OUT  5TH  PRYPERIOD 


*********** 


********************** 
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2736 

2740 


IF   £RR=53   FIND   ERL=760    THEN   2706 

IF  ERR=53  AND  ERL=2726    THEN  2700 

IF   ERR=53   RND   ERL=2340    THEN   2700 

IF  ERR=S3  AND  £RL=l<t40    THEN  2706 

IF  ERR=53  AND  ERL=760    THEN  2706 

ON  ERROR   GOTO   6 

NF=NF*1 

IF   NF>1    THEN   PRINT    "2   CONSEC   NO-F ILES-FOUNP   ERR": STOP 

GOSUB   2150 

RESUME        -RESET  ERROR    TRAPPING  FIND  RETURN    TO  ERROR  LOCATION 
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BVTE  SHDP.  #  3E 

the  affordable  computer  store 


"When  you're  #32 

You  try  a  lot 

harder!" 


Everything  from  A  to  Z  available  over  the  counter 

or  by  phone: 
CALL:  1-803-771-7824 

BANKAMERICARD  and  MASTER  CHARGE  WELCOME 


Adds 
Apple  II 
Byt-B 
Cromemco 

Compucolor 

Continental 
Specialties 

DECwriters 

Diablo 

Digital  Group 

E&L 

IMSAI 

Lear-Siegler 

Morrow 

Mullen 

National 
Multiplex 

North  Star 

OK  Wire  Wrap 


©®.A$>m& 


System  for  the  S100  BUS!! 
I   including: 


'  10"  DIAGONAL 

COLOR 

T.V. 


and:  the  famous  TV  DAZZLER,.  KIT  by  Cromemco 

All  for 

$399.00 

$21 5.°°  without 
T.V. 


\ 


SWTP  6800 

with  4K  RAM  and 

ASR  33  TTY* 

'Everything  you  need  to  be  up  and 
running  including  hard  copy." 

$995.00  kit 


SWTP  6800 

with  8K  RAM  and 
CT  64  Terminal 

including  monitor 

$995.00  kit 


SWTP  6800 
with  16K  RAM 
Dual  Mini  Floppy- 
DOS  and  ASR  33  TTY* 

"A  dual  disk  system  with 

hard  copy,  as  well  as 

paper  tape  l/O-running 

ANSI  Standard  Basic." 

$2495.00  kit 


t-ilog 

Weller 

Vector 
Graphic 

Ungar 

TDL 

Tarbell 

Teletypes 

Smoke  Signal 
Broadcasting 

Southwest 
Tech 

Soroc 

Shugart  Mini- 
Floppy 

Seals 

S-D  Sales 

Processor 
Technology 

Polymorphic 
Systems** 


BVTE  SHDP  #3E 

the  affordable  computer  store 

2018  Green  Street 
Columbia,  SC  29205 

South  Carolina  residents  must  add  4%  sales  tax. 


•All  teletypes  mentioned  above  are  "off  lease"  units.  Our  contract  with  LEASCO  guarantees  that 
they  be  above  serial  number  300,000  and  working  when  delivered.  If  for  any  reason  it  does  not  work 
upon  arrival,  you  may  return  it  to  your  nearest  LEASCO  Service  Center  for  free  repair.  After  that,  there 
is  no  warrantee  expressed  or  implied.  All  units  should  be  complete  with  reader,  punch,  pedestal 
stand,  chad  box,  and  copy  holder.  FOB  Germantown,  M  D  (You  pay  all  shipping  charges).  We  are  pass- 
ing on  to  our  customers  the  advantage  of  our  large  OEM  contract  —  if  you  don't  need  the  TTY  you 
can  subtract  $600.00  from  the  above  prices  or  apply  this  toward  purchase  of  a  DECwriter  or  Diablo. 

•  -Polymorphic  System  16  prices  have  gone  up  to  $2250.00.  We  have  a  limited  number  of  System  16's 
at  the  old  price  $1995.00. 
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2758 
2768 
2770 
2738 
2?9& 
2800 
2810 
2820 
2330 
2848 
2858 
2860 
2878 
2838 
2898 
2988 
2918 
2928 
2938 
2948 
2950 
2968 
2Q78 
2988 
2998 
2000 
3018 
3828 
3838 
3048 
3850 
3868 
3878 
3888 
3090 
3180 
3110 
3128 
3138 
3148 
3158 


■****+*****  EOJ  ROUTINE   -  PRINT  FINHL    TOTRLS  RND  RCCOUNTING  ENTRIES 


LPRINT 

LPRINT   USING   EIT$;  Fill,  F2#,  F2#,  F4#,  F5#,  Fp#,  F?#,  F3#    -PRINT   FINAL    TOTRLS 

LPRINT 

LPRINT   SPC<18>,  "JOURNAL       VOUCHER" 

LPRINT 

LPRINT  SPC<6>.*  "0  E  8   I    T  S"i  SPC(17->"C  R  E  D    I    T   5" 

LPRINT 

Ql$="7180  GEN  MRNRGER    " 

Q2f=u7181   DESK  CLERKS    " 

Q3t="7182  HOUSEKEEPER    " 

Q4$="7103   LINEN   BOYS       " 

Q5$="?184    MRIDS 

Q6f="7185  LRUNDRY 

Q7$="7682  REPR-IRS&tlRIN" 

08  f="  TOIRL 

Vl$="1118  BRNK 

V2f="2189  SIT 

V3*="2118  FNH 

V4t="2111   FICfl 

V5f="??7?  DEDUCTS    " 

V6*="  TOTRL 

EJT*=Qlf*EVT*+" 

LPRINI    USING  EJTS;G1*,H1H 

EJT$=Q2S+EVTt+"         "+V2S+EVTf 

LPRINT  USING  EJTfjG2#,H2* 

EJTS=Q3*+EVT*+ "         -+VJ*+£VT* 

LPRINT   USING   EJTt;  G3»,  H3# 

EJTt=Q4f+EVTf+"         -+V4f +EVTS 

LPRINT  USING  EJTt;  G<i»,  H4* 

EJTt=Q5f+EVTt+"         "+V5$+EVTt 

LPRINT  USING  EJTt;GS»,H5* 

LPRINT  06*  USING  EVTt;  G6# 

LPRINT  07$  USING  EVTS;  G7# 

EJTf=Q8f+EVT*+"         "+V6t+EVT$ 

LPRINT  USING  EJT$,F3#,  H6# 

PRINT    "EOJ" 

END 


+Vl$*EVTf 


PA4  PROGRAM 


PROGRAM  NAME    "PR4" 

MITS  BASIC  VERSION  4.0 

PROGRAMED  BY:    BUD  SHAMBURGER  i 

927  RED  OBK  OR 
CONUBY.    BRK      72822 


501- 


7-3641 


SB  ' 
100 

110 
120 
130 
140 
150 
160 

±?e 
100 

i?o 

200 
210 
220 
210 
240 


B  PROGRBM    TO  LIST    THE  PAYROLL  MISTER  FILE    "PBCURR"   SHOUING  BLL 
THE  NECESSBRY  DBTB  FOR  EBCH  EMPLOYEE         THE  MBSTER  FILE  RESIDES 
ON  DISK  DRIVE  1.        THE   TOTBLS  FROfl    THIS  RUN  SHOULD  EQUBL    THE   TOTBLS 
OBTBINED  UHEN  PROGRBM    "PBS"    IS  USED    TO  RUN  PBYROLL    TRANSACTION 
FILES  US/NO    THE  YTD  FEATURE. 

'   M1NMUH  HBRDNBRE  REOUIREHENTS  BRE    THOSE  LISTED   JN    "MM" 


***************** 


**************** 


CLEBR  1500 

PRINT    "PBYROLL   MSTR   YTD  REPORT" 

INPUT    "ENTER  PERIOD  ENDING  DBTE   AS  MO-DY-YR". 07* 

INPUT    "ENTER  -Y-    TO  MOUNT  FILE";UYt 

IF  UYtO'Y"    THEN  220 

UNLOBD  1:M0UNT  1 

OPEN    "KM,  "PBCURR",  1 

EVT$=  "##,###.  ##-"  EDITNQRD 

EUTt="«9,  *##.  All" 


250  ElTt=EVTt+EVTt*EVTt+EVTt*EVTt*EUTt        EDIT  UORD 

260   0*="  " 

270  REC-200  '   FILE  COUNTER 

280  PC-1  PBGE  COUNTER 

230  GOSUB    740  '  TO  PRINT  PBGE  HEBDINGS 

300    ' 

310    ************  GET  PBYROLL   MBSTER  FILE  ************ 


730 
340 
350 


360 
370 

300 
350 
400 
410 
420 
430 
440 
450 
460 
4  70 
400 
490 
500 
510 
520 
530 
540 
550 
560 
570 
588 
590 
600 
610 
628 
030 
£40 
£50 
660 
6,'0 
680 
690 
700 
,'10 
720 
730 
740 
750 
760 
770 


010 

020 

use 

040 
050 
060 
070 
000 
039 
900 
910 
920 
930 
940 


REC'REC*! 

GET  ll.REC 

FIELD   01,4  BS  EMPDt,  17  BS  HBDS,  35  BS   010*,  1  AS  DPDt.  9  BS  SOCDS, 
6  BS  B2Df,  3  BS  CRTDf,  3  BS  HEXDf,  8  BS  GPDf,  8  BS  FIDf, 
9  BS  FUDS,  3  BS  SIDS,  8  BS  DEDf,  8  BS  HTDt,  1   BS   030*, 
1  BS  C.DD$ 

■IF  MIDf<EMPDf,l,3)  =  "E0F"    THEN  998'    TO  EOJ  ROUTINE 

IF  CDOt="*"    THEN  330  'BAD  DISK  RECORD-BYPBSS 

LPRINT  EMPDt:   ■  ",'NflO*       'PRINT  EMPLOYEE   I.  D. 

GOSUB  910  'CHECK  FOR  PBGE  OVERFLOU 


**  LOBD  PRINT  BREB  BND  BDD    TO  COUNTERS********* 


"*MlDf<GPDt,  7,. 
"*MlDf(FIDt,  7, . 
"*MlDt(FUDt,  7. . 
"tMIDKSIDt,  7. . 
•*MDtWEDt,  7, . 
"*NIOt<NTDt,  7, . 


Llt=MIDt(GPDf,  1,  6>  +  ". 

L2f=MIDt<FlDt,l,  6>+" 

L3t=MIDt(FUDt,l,6>*". 

L4t=MIDt(SlDt,l,6>  +  ". 

L5f=MIDf<DEDf,  1,  6>  +  ". 

L6t=MIDt<NTDt,  1,  6>*" 

L19=VBL<Llt> 

L29=VBL<L2t> 

L39-VBL(L3f> 

L49*VBL<L4f> 

L59=VAL<L5t> 

L69*VAL<L6t> 

Tll*Tlt*Lll 

T29*T29*L29 

T39*T39*L39 

T49=T49*L49 

T5t*T5l*L59 

T6t'T6l*L6t 


********  PRINT  REPORT  LINE  ***** 


INSERT  DECIMBL   POINTS 


LOBD  PRINT  LINE  DBTB 


BDD    TO  REPORT   TOTBLS 


LPRINTSOCDf;  0*,  CRTDSi  0*;  HEXDtj  DPDt;  BtUSINGEI  Tti  U#,  L29,  L39,  L49,  L5#,  L69 

GOSUB  910  'CHECK  FOR  PBGE  OVERFLOU 

LPRIHT 

GOSUB  910 

GOTO  330  '  GET  NEXT  EMPLOYEE 

************************************ r*************. 

*********  ROUTINE    TO  PRINT  PBGE  HEBDINGS 

<**********************************************************, 


SPC<25>i  "CONUBY  RI    INC"  'PBGE  HEADING   BOOUNE 

LPRINT  SPCi24>i  "PBYROLL   MBSTER  YTD" 

SPC<22>;  "PERIOD  ENDING    ";  DTS;  SPCC15J,  "PAGE    ";PC 

SOC-SEC  CRT  MEX  0  GROSS-PflV     PICA  FNH 

DEDUCTS        NET-PAY" 
STRlNGf<79,  45> 
HlS:H2t 
STRINGS<79,-45> 


LPSJNT 

LPRINT: 

LPRINT 

LPRINT 

Hit'" 

H2t=" 

LPRINT 

LPRINT 

LPRINT 

LPRINT 

LC=9 

RETURN 

'*********************************************************, 
*********  ROUTINE   TO  CHECK  FOR  PBGE  OVERFLOU 
'*********************************************************i 


LC=LC*1 

IF  LC>55   THENPC=PC*1: FORI'ITOIO: LPRINT: NEXTI ■ GOSUB740- PRINT  HEADINGS 

RETURN 


Special 
Planned  for 
August  Issue 
ASTRONOMY        - 

INTERFACE  AGE  plans  to 
take  you  out  of  the  August  doldrums  and  lift  you  up  into  the  starry  sky.  We  are 
seeking  both  professional-  and  amateur-authored  articles  on  microcomputer 
applications  in  astronomy.  Text  should  not  exceed  10  double-spaced  type- 
written pages.  Flow  charts,  schematics  and  listings  should  accompany 
text.  Computer  listings  must  be  printed  with  a  new  ribbon  to 
assure  a  crisp  copy  when  reduced.  Deadline  for  submittals  is 
1   .      June  24,  1977.  The  August  issue  will  have  an  added 
attraction  for  sky-buffs.  Roger  Garrett  has  written 
the  ultimate  space  game  in  which  all  functions 
of  the  Enterprise  are  simulated:  navigation,  com-  * 

■  ■  K  munications,  inter- and  intra-ship  transportation  and 

all  manners  of  tactical  maneuvers  of  enemy  and  Federa-  :, 

■    tion  craft.  In  this  game  several  people  can  play,  each  assum- 
ing the  role  of  navigator, .  engineer  and  helmsman.    . 
It  is  written  in  struc-  tured  pseudo-code 
and  completely             .»:>'•.  documented. 
Have  fun                     •."»  •    playing 

*-.,,.  game. 
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SYNCHRO-SOUND  Enterprises 

Your  Small  Computer  Department  Store 


Hardware  and  Software 


NEKl 


Bi]     LEARSIEGLER 

ADM-3A  TERMINAL 


•  Full  addressable  cursor. 

•  Display  Format—  Standard:  1920 
characters,  displayed  in  24  lines  of  80 
characters  per  line. 

•  Communications  Rates—  75  to  19,200 
baud  (switch  selectable). 

•  Computer  Interfaces—  EIA  standard 
RS232C  and  20mA  current-loop  (switch 
selectable). 

ADM-3A  Kit $839.95 

ADM-3A  Assembled  .1079.95 
Lower  Case  Option 89.00 


We  carry  a  full  line  of  the  following:  TDL,  OAE, 
Processor  Tech.,  Hayden,  Tarbell,  IMSAI, 
Cromemco,  Compucolor,  Icom,  Lear  Siegler, 
Okidata,  DEC,  Javelin,  Teletype,  North  Star, 
Heuristics,  Peripheral  Vision,  TRW.  Same  day 
delivery  and  shipping  on  most  items.  Full, 
modern  repair  facilities  on  premises  for  com- 
plete servicing  of  everything  we  sell. 


Compare  our  PRICES,  PRODUCTS,  QUALITY, 


m  a  ■  l»i  a :  VMCi  a  iVt  [H  : 


you  need  in  small  computers,  terminals, 
printers,  monitors,  keyboards,  accessories. 
We'll  meet  or  beat  competitive  prices  on 
everything  we  sell! 


IMSAI  8080  MICROCOMPUTER 


Powerful  •  Easy  to  use  •  Low  cost 

With  22  Slot  Mother  Board.  .  .$619.95 
With  Z-80  CPU 849.95 


OKIDATA  Model  110  Line  Printer 


•  110  CPS 
dot  matrix 


Friction  Feed $1099.00 

Tractor  Feed 1229.00 

RS  232C  Serial  Interface .  .  .  250.00 


AAA  SYNCHRO-SOUND  Enterprises 
(C)n(p)  The  Computer  People 

WwW  193-25  Jamaica  Avenue,  Jamaica, 

V   T   V  New  York  1 1423  •  212/468-7067 

Hours  9-4  daily  Visit  our  new  showroom  . 

and  Saturday  working  units  on  display 

Deot.  r  BankAmericard  •  Master  Charge 


i  Please  send 

me 

further  informat 

on 

on 

(list 

items) 

Price 

List  D 

Address 

City 

State 

Zip 
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COMPUTER  MART 


A  NEW  YEAR,  A  NEW  LOGO, 
A  NEW  STORE!!! 

Last  year  we  opened  the  first  computer  store  on  the  East 
Coast.  This  year  we  moved  out  of  the  Hobby  Store  and  in- 
to our  new  Real  Systems  Showroom  and  Store.  The 
largest  display  of  up-and-running  computer  equipment. 
The  same  friendly  help  and  advice.  Plus  -  all  the  bits  and 
pieces  you  can't  find  elsewhere!  Plain  and  Fancy  Soft- 
ware, too!  IMSAI,  PROCESSOR  TECHNOLOGY,  SOUTH 
WEST  TECHNICAL  PRODUCTS,  DIGITAL  GROUP,  OSI, 
VECTOR  GRAPHICS,  ALPHA  MICRO  TECHNOLOGY, 
CROMEMCO,  COMPUCOLOR,  POLYMORPHIC 
SYSTEMS,  SOROC  TERMINALS,  SEALS,  TARBELL,  MOR- 
ROW, TDL,  NORTH  STAR,  QUAY,  APPLE,  OLIVER, 
SMOKE  SIGNAL,  MULLEN,  GBC  MONITORS,  O.K.  MACH. 
CONT.  SPEC.  VECTOR,  E&L  INST,  and  -  COMPUTER 
MART  PRODUCTS.  More  coming!! 

—Stan  Veit,  Storekeeper 

COMPUTER  MART  OF  NEW  YORK  INC. 

118  MADISON  AVE.  (ENTER  ON  30th  ST.) 
(212)686-7923 


PRINT  REPORT    TOTRLS  flfC 


*4.*(,t*((.tttt»*<**. 


**********##*********************'***«*  *  *********** 


950 

960 

9?e 

980   ' 

5>90  LPRINT 

1000   LPRINT   SPC<10);  "TOTRL";  SPC(5>-  USING   EITS;   7"i#,  T2*,  T3*,  T4H,  T5tt,  T6H 

1010   PRINT    "EOJ" 

1020   END 


PA5  PROGRAM 


89 

se  • 

J  on 
119 
lse 

130 
148 
150 
1  60 
170 
ISO 
190 
299 

219 


270 

280 
290 
300 
318 
328 
338 

i-ie 
358 
368 


390 

400 
■110 
428 
■138 
•MO 
458 
•160 
4,'0 

■we 

490 

see 

510 
528 
538 
540 


PROGRRM  NRME    "PA5" 

PROGRAMMED  BY:       BUD  SHRMBURGER  FEB  1977 

*27  RED  0RK  DR 

C0NWAV,  RRK      72832  581-327-3641 

A  PROGRAM  TO   RE-INITIALIZE  THE  PRYROLL   MASTER  "PRCURR"   RT 
THE  END  OF   THE  CRLRHDER   YERR        IT  CONSTRUCTS   A  NEW  "PRCL'RR" 
RND  DELETES  BRD  DISK  RECORDS    C'*'  IN  123?   RND  DELETES  EMPLOYEES 
TERMINATED  DURING    THE  LRST  CRLRNDEP   YERR    I"?'  IN  12S>.     OLD    "PRCURR" 
RESIDES  ON  DISK  DRIVE  1    RND   NEW  "PRCUFR"   RESIDES   ON  DISK  DRIVE  0 

THE  BRSIC  HRRDURRE  REQUIREMENTS  FOR    THIS  PROGRRN  RRE   THE  SRtlE 
'   AS  THOSE  LISTED  IN  "PR1". 

************************* 

CLERR  1508 

PRINT    "INITIALIZE  NEW  PRYR0LL    MASTER" 

PRINT    "OLD  FILE  ON  DRl    -  NEW  FILE  ON  DR8" 

INPUT    "ENTER  -Y-    TO   MOUNT  FILES";  HYS 

IF  NYt<?"Y"    THEN  250 

UNLORD  0, 1   MOUNT  8,1 


************** 


OPEN  BOTH  FILES   ******** 


OPEN    Til  "PRCURR". 
OPEN    "R",  2,  •PRCURR" 
REC=200: DSK=200 
REC=REC*1 


'   FILE  COUNTERS 


GET  OLD  FRYROLL   MRSTER 

GET  »1,REC 

FIELD   #1, 128  RS  Dt 

IF  MIDt<Dt,l,3>'"E0F"    THEN  ^m 

IF  »IM(I)»,1J8,1>'«"    THEN  2S0 

IF  HIDt<DS,12S,l>*"9"    THEN  280 

Rt=MlDt'Dt,  1,  78>*SPRCE*<49>*"1 " 

FIELD  12,128  RS  Dot 

LSET  D0t=Rt 

OSK'DSK+1 


********* 


GO  SET  EOJ  SWITCH 
BRD  RECORD   -  SKIP 
TERMINATED  EMPLOYEE  -  SKIP 
TRRNSFER  BRS1C  DRTR  ONLY 


URITE  OUT    THE  NEW  PRVROLL   MRSTER   ********** 


PUT  42,  DSK 

IF  SH=1    THEN  510 

GOTO  288 

SW=1 

RSET  D0t=STRINGS<12S,e> 

LSET  D0t="E0F" 

GOTO  400 

CLOSE 

PRINT    "EOF   IN    ",PSK 

PRINT    "EOJ" 

END 


■  EOJ  SWITCH  =  1    GO    TO  EOJ  ROUTINE 
'   GET  NEXT  OLD  MRSTER 

■  EOJ  SWITCH 

'  CLEAR  OUT  PUT  RRER    TO  BLRNKS 
'    INSERT  EOF   IN  LRST  RECORD 

■  GO  WRITE  OUT  EOF 


CIRCLE  INQUIRY  NO.  84 


THE  HARD  TO  FIND 
COMPUTER  SHOP 

(But  we'll  make  it  worth  your  while) 


Digital  Group 

IMSAI 

Microdesign 

North  Star 

Pickles  &  Trout 

Poly  Morphic  Systems 


Processor  Technology 

Solid  State  Music 

SOROC 

Tarbell 

Technical  Design  Labs 

Vector  Graphic 


San   Diego:   BITS  N   BYTES  #2 
(714)  421-1041 

BITS    N    B^TES 


679  D  S.  State   College  Blvd.j 
College   Business    Park 
Fullerton,   Calif.    92631 
(714)  879-8386 
HOURS:   12-7   P.M.  M-F 
12-5  P.M.  Sat. 


Dfl     ' 


Q£rLTJfdap 


m  w  wmt+wHt+wtu  m  www 


RivtRSiot  mm  (ip  " 


r 


CIRCLE  INQUIRY  NO.  72 


PA6  PROGRAM 

10    "  PR0GRRM  NRME    "PRE" 

20  '  PR0GRRMMED  BY:  BUD  SHRMBUR0ER 
»Z7  RED  0RK  DR 
CONURY.    RRK      72032 


FEB  197 
501  -. 


19 
119 


A  PROORRM   TO  RUN  RDDRESS  LRBELS  FROM   THE  PRVROLL    MRSTER    "PRCURR" 
THE  RDDRESS  LRBELS  RRE   USED  FOP   MAILING  EMPLOYEE  U-2  FORMS  RT 
VERR  END 

THE  BRSIC  HRRDURRE  REQUIREMENTS  FOR    THIS   PROGRAM  ARE  THE   SAME 
AS  THOSE  LISTED    IN  "PA1" 


141 
150 
lb'9 
170 
IBS 
198 


238 
248 

250 

260 


CLEAR  see 

PRINT  "PAVROLL  MSTR  APPR  LABELS"  ' 

INPUT    "ENTER   -Y-    TO  MOUNT  FILE". 14Y1 

IF  HYtO'Y"    THEN  220 

UNLORD  1   MOUNT  1 

***********  GET    THE  PAYROLL   MRSTER   *********** 

OPEN    "R",l,  "PRCURR",  1 

REC=200 

REC'RECtl 

GET  ll.REC 

FIELD   111,4  AS  EHPDt,17  RS  Nit,  17  AS  N2f,  13  AS  H3f.  5  RS  . 

71    AS  Bt,  1   RS  CD* 
IF  CDf="*"    THEN  240  BRD  RECORD   -  SKIP 

IF  MIDJ<EMPD»,  1,  3>="E0F"    THEN  390      '    GO    TO  EOJ  ROUTINE 


380 
310 


PRINT  EMPLOYEE    I    D. 
$,l,l)i  " 


370 

388 
398 

■tee 


LPRINT  EMPD*;  "    "j  HIDt 

HIDf<Bf,20,3> 
LPRINT 
LPRINT  Nlf 
LPRINT  N2f 
LPRINT  N3ti  "    ";Z* 
LPRINT:  LPRINT  LPRINT  LPRINT 


INFO  ******* 
",MIDS<Bt,2. 


PRINT  EMPLOYEE  N  S   R 


GOTO  240 
PRINT    "EOJ" 
END 


GET   NEXT  EMPLOYEE  FROM  MRSTER  FILE 


COPRAN  PROGRAM 


PROGRRN   NRHE    "COPRRN" 
NITS   BRSIC    VERSION   4.  6 
PROGRRNHED   BY:       BU[>   SHRNBURGER 
#27  RED  ORK  OR 
CONNRY-     RRk       72032 


JRN   197? 

501-327-3641 


R   GENERRL    PURPOSE   UTILITY   PR0GRRI1   FOR   COPYING   RRNDOt-1   DRTR   FILE* 
FILE  NRrlES.-     FILE   NUMBERS   RND   DISK   DRIVE   NUMBERS   RRE   ENTERED   FPON 
THE    TERNINRL      FILE   BOUNDARIES   RRE   RLSO   ENTERED   FRON    THE    TERMINRL 
BOTH   FILES   CRN   RESIDE   ON    THE   SRNE   DISK   DRIVE   PROVIDED    THEIR   NRHE* 
RRE   DIFFERENT 


CLERR   500 

PRINT    "COPY   *   BRSIC-RRNDOn-FILES   *" 

FRINT 

LET   Rf="R" 

LET  S=l 

LET  0=2 

INPUT    "ENTER   -INPUT-    FILE   NRNE^It 

INPUT    "ENTER    -OUTPUT-    FILE   NRNE"-0* 

INPUT    "ENTER    -INFUI-    DR«"--X 


118  INTERFACE  AGE 


JUNE  1977 


238    INPUT    "ENTER  -OUTPUT-  DR4";  Y 

240   INPUT    -ENTER  -INPUT-  BEG  FECI",  T 

250    INPUT    "ENTER  -INPUT-  END  REC4",U 

260   INPUT    "ENTER  -OUTPUT-   BEG  RECf,  V 

270    INPUT    "ENTER  -OUTPUT-   END  RECfiU 

2S0    INPUT    "TO  MOUNT    THE   FILES  ENTER  -Y-'iXYS 

290    IP  XYtO'V    THEN  320 

308    IF  X=Y    THEN  UNLOPD  X.  MOUNT  X  GOTO  320 

210   UNLOPD  X,  Y  MOUNT  X,  Y 

320  LET  ZT=U-T 

330  LET  ZV=H-V 

340    IF  XO0  PND  KOt    THEN  5T0 

350   IF  VO0  flNP   YOl    THEN  570 

360   IF  ZTOZV  THEN  590 

370  OPEN  RS,  5-  It,  X 

3S0  OPEN  RS,  U,  OS,  Y 

390  GOSUB  516 

486   IF   T>U   THEN  610 

410  GET  II,  T 

■120  FIELD  11,120  PS  PS 

430  LET  CS=PS 

446  FIELD  12.128  HS  Bt 

450  RSET  BS=CS 

460  PUT  12,  V 

470   IF  CT=11    THEN  GOSUB  548 

480  print  using   "iiii  ",■  Xi  r 

4?0  FRINT  USING    -Mil      "i  Y;  V 

500  LET  CT-CTtl 

510  LET  r=r»i 

520  LET  V=V*1 

530  GOTO  400 

540  LET  CT=0 

550  PRINT    "  £>RI     RECt" 

560  RETURN 

530  PRINT    "ERROR    IN   DPI" 

580  GOTO  220 

590  PRINT    "INPUT  PREP  4   OUTPUT  PREP  UNEQUPL" 

680  GOTO  240 

610  CLOSE  S,  0 

620  PRINT    "END  OF  COPY" 

630  END 


GETPUT  PROGRAM 

18  '  PROGRAM  NHNE  "GETPUT 
28    ■    PROGRPMMED  BY        BUD  SHRttBURGER 
427  RED  OBK  DR 
COHURY,    RRK      32032 


JPN  1977 

501-327-3641 


90 
180 

lie 

128 
138 
140 
158 
168 
178 
188 
198 


p  GENERHL   PURPOSE  UTILITY  PROGRPM  FOR  DUMPING  R  RRNDOM  FILE 

ON   THE    TERM1NRL,     EXRrtlHlHG    ITS  CONTENTS.    PND   NLTERINO 

IT  BY    TYPING    IN    THE  LIMITS  OF    THE  DESIRED  FIELD 

PND    THEN  ENTERING    THE  NEU  DRTR        THE   NEW  RECORD    IS    THEN  DUNF  ON 

THE   TERMINBL   FOR  V1SUBL    INSPECTION 

PND  ENTIRE  DISK  RECORD  CPN  BE  CRERTED  USING    THIS  PROGRPM  OR  PS 

■  LITTLE  PS  ONE  CHPRPCTER  CPN  BE  ENTERED  OR  CHPNGED 

■  EPCH  POSITION    IN   THE  12S  CHPRPCTER  RECORD    IS    IDENTIFIED   JUST 
RBOVE    I TS  PRINT  LOCPTION. 


FOR   YES'.YS 


3-4  0 

268 
270 


300 
318 
320 
330 
348 
!58 
360 
378 
388 
398 
488 
416 
428 
438 
448 
438 
468 
4?8 
488 
498 
586 
510 
520 
538 
540 
550 
568 
5?0 
508 
598 
688 
618 


CLEPR  500 

BLK$=" 

INPUT    "ENTER  FILE  NPME";NS 

INPUT    -FILE  NUHB£R"SF 

INPUT    "DRIVE  NUMBER",  D 

INPUT    "DO  YOU  NPNT    THE  FILE  MOUNTED 

IF  YS="Y"    THEN  UNLOPD   Q- MOUNT  D 

OPEN  Rf.  F,  Nt,  D 

FIELD  F.128  PS  PS 

LET  C=l 

INPUT    -ENTER  PDDR--C 

GET  F,  C 

P1S=H1     .  5.  .  .  .  0  .    .  5.  .  .  .  0  .  .     5       .0 

R2S-"  112  2  2 

tUf"        .  5  ...  ft.  .  .  5.         0  ...  5.  ...  0  . 

R4S="         4        5        3        6        6        7 

BS««".       .5.8" 

P6S="  8  9  9  0  0  1 

HTf         2     2" 

PRINT  B2S.B4S 

PRINT  R1S.R3S 

PRINT  MIDSkPS,  1,  80> 

PRINT  tl6t,R7? 

PRINT  P3S:R5S 

FRINT  HlOtCnt,  SI,  12S) 

INPUT    "ENTER  FIELD  LIMITS  PS  XXX-XXX" 

B2S=NlDSiBlS,  1,3>   B2=VBLt.B2S> 

B3S=M1DS<B1S,  5. 1).  B3=VPL<B3S> 

k=B3-82*l 

IF  K>128    THEN  PRINT    "FIELD  SIZE  ERROR"    GOTO   4J0 

PRINT    "ENTER  NEN  DPTP" 

INPUT  8S 

CS=RS      - 

HIDStCS,  02,  KJ-W 

LSET  RS'CS 

PUT  F,  C 

PRINT  P2S,P4S 

PRINT  B1S.P3S 

FRINT  NIDS\CS.1-B0> 

PRINT  R6S.B7S 

PRINT  P3S.P5S 

PRINT  MIDS<CS,S1,  123> 

GOTO  270 

END 


Bits  and  Bytes 

COMPUTER  SHOP 

IN 

PHOENIX 

AFFORDABLE  —  OFF  THE  SHELF 

KITS 

•  Z-80  Boards  for  Vector/Altair/IMSAI 

•  Vector-1  microcomputers  Z-80  and  8080A 

•  Tarbell  Cassette  Boards 

•  Solid  State  Music  Video  Boards  &  8K  RAM 

•  Vector  Graphics  8K  RAM 

•  EPROM  Boards  and  EPROM  Burners 

•  16  K  RAM  tor  S-100  Buss  Vector/Altair  /IMSAI 

ASSEMBLED 

•  ACT-1  Terminals  and  9  or  12  in.  Monitors 

•  EPA  6800  System  with  I/O  to  CRT/Casette/TTY 
And  full  line  of  boards  and  peripherals 

SPECIALS 

•  Vector  Z-80  1 7K  RAM  &  EPROM  Software  $999 


Books 
Magazines 
Bits  and  Bytes 
Pickles  &  Trout 


6819  North  21st  Avenue 

Phoenix,  Arizona  85015 

(602)  242-2507 


CIRCLE  INQUIRY  NO.  71 


•  si » 


TVDUMPR  PROGRAM 


10 

20 


30 
48 

50 


30 

100 

110 

120 

130 

140 

158 

160 

178 

100 

190 

200 

210 

220 

230 

240 

258 

268 

278 

200 

298 

300 


PROGRPM  NPME    -TVDUMPR" 

PROGRPHHED  BY:       BUD  SHPMBURGER  JPN  1977 

127  RED  0PK  DR 

C0NUPY,    PRK      72832 

P  GENERPL   PURPOSE  UTILITY  PROGRPM   TO  DUMP  P  RPND0M  FILE 

ON   THE   TERMINAL  PND  LINE  PRINTER.       PROVIDES  P  QUICK  PND  EPSY 

METHOD  OF  L0CPTING   THE  PDDRESS  OF  p  RECORD    IN  P  RPNDOM  FILE 

PND  EXPMINING   ITS  CONTENTS.         DUMPS    THE  FULL  128  POSITION  RECORD 

WITH   THE  FIRST  LINE  BEING   79  CHBRPCTERS  LONG  PND    THE  BPLPNCE 

PPPEPRING  ON   THE  SECOND  LINE. 


CLEPR  588 

LET  RS="R" 

INPUT    "ENTER  FILE  NPME';  IS 

INPUT    "ENTER  FILE  NUMBER";  S 

INPUT    -ENTER  DRIVE  NUMBER";! 

INPUT    "DO   YOU  WANT    THE  FILE  M0UHTED-Y- 

1F  NYSO'Y'    THEN  230 

UNLOPD    T 

MOUNT   T 

IF   T<8  OR   T>1    THEN  380 

IF  S<1   OR  S>15   THEN  398 

OPEN  RS,  S,  IS,  T 

FIELD  41, 128  PS  PS 

INPUT    "ENTER  PDDR";  C 

IF  C-9999   THEN  168 

IF  C<1    OR  O2039    THEN  488 

GET  S,  C 


THE  NEW 

BVTE  SHDR   - 


the  affordable  computer  store 


MIAMI 


7825  BIRD  ROAD 
(305)264-2983  MIAMI,  FL 

DIAL  264-BYTE  33155 

#1  fM  SOUTH  PLOR/fDA 

Microcomputer  kits,  tools,  computer  system, 
books,  hobby  magazines,  software  (programs), 
expert  advice,  repairs,  parts,  chips,  etc.  All  kits 
guaranteed.  For  hobby,  business,  office, 
schools  or  profession. 

Join  our  classes  and  workshops-whether  a 
beginner  or  an  expert.  Come  in  and  browse  or 
play  real  computer  games.  Let  us  show  you  how 
to  use  the  new  microcomputers  for  any 
application.  Computer  club  information. 

QPZCIAWZING  \N  SYSTEMS 

OPEN:  10-6  Daily  &  Sat. 
10-9  Thur. 


CIRCLE   INQUIRY  NO.  76 


JUNE  1977 


INTERFACE  AGE  119 


.Tffl 

PRINT 

320 

PRINT 

HOURS- 1, 

'9) 

338 

PRINT 

1IDS<R$,  98 

49) 

,?4P 

LPRINT 

C 

,?50 

LPRINT 

midskms,  1 

79  > 

Zfif* 

LPRINT 

MIDf<At,S 

fc  49) 

3F0 

GOTO  2 

'0 

3P» 

PRINT 

'DR*  ERROR 

•:GOTO 

180 

390 

PRINT 

•ERROR    IN 

■ILE   # 

"GOTO 

1 

400 

PRINT 

"ADDRESS  ERROR"- 

10T0   2 

'0 

410 

END 

SORTUT  PROGRAM 


10    REM: 

20  REM: 
30  REM- 
40  REM 
50  REM 
60  REM 
70   REM 


FROGRAM      "SORTUT" 
MITS   BASIC    VERSION   4    0 
PROGRAMED   PV  BUD   SHAMBURGER,       . 

*2?  RED  OAK  DR. 

CONHAY,    ARK   72032 


501-327-3641 


SO  REM 
90  REM 
1O0  REM 
110  REM 
120  REM 
130  REM- 
140  REM 
150  REM 
160  REM 
170  REM 
ISO  REM 


1*0  REM 
200  REM 
210  REM 


220  REM 
270  REM 
240  REM 

250  REM 
260  REM 


THIS   PROGRAM    IS   CURRENTLY   BEING   RUN   ON    THE   FOLLOWING    SYSTEM: 
A.     ALTAIR  8888  B,  64K-  SIO.- PIO*  PROM  BOOTSTRAP  LOWER 
ft      2   ALTAIR   DISK   DRIVES 
C-     1   A0M3K 
P.     1   OKIDRTR  110  LINE  PRINTER 

A  GENERAL    PURPOSE  NUMERIC   UTILITY  SORT  PROGRRM  DEVELOPED  FOR 
RANDOM  FILES  ONLY  -   A    TAG   SORT  HHICH  CREATES  A  SORTED  COPY  OF    THE 
UHSORTEO  DRTR  FILE.     THE  DRTA  FILE  MAY  BE  BLOCKED  OR  UNBLOCKED 
RECORDS  AS  SPECIFIED  ANSHERS    TO    THE  PROGRAMS    INPUT  STATEMENTS 
PROGRESS  OF    THE  SORT    IS  MONITORED  ON  BOTH   THE    TERMINAL   RND 
LINE    PRINTER.       FOR  SYSTEMS  USING  MITS   BASIC    VER  3.  4   OR  4.  0 
NITHOUT  R  LINE  PRINTER  MRY  LEAVE    THE  LPRINT    IN    THE  PROGRAM    IF   THEY 
SO  DESIRE        MITS  BASIC  HILL    IGNORE    JHEM. 
SORTS  A  RANDOM  FILE  OF   -N-   RECOROS<SEE  LINES  580-598) 
TOTHL   FILE  SIZE    =   $   *  NUMBER  OF  RECORDS  DIMINSIONED    IN 

LINE  580   *  4    *   NUMBER  OF  RECORDS  D1NINISIONED 

IN   LINE    590 
MAXIMUM   SOFT   FIELD   LENGTH   =    16   POSITIONS 
FOR  UNBLOCKED  RECORDS    THE  BLOCKING  FACTOR  =    "1" 
MAS  I  MUM  FILE  SUE    -   S4K  MACHINE   =  APPROS  J,  O0G  RECORDS 

-  48K   MACHINE    "  APPROS  1,  750  RECORDS 

-  32K  MACHINE  =  APPROS   750  RECORDS 
EOF   -  MUST  BE    IN  POSITIONS  1-3  OF    THE   LRST  RECORD    TO 

STOP    THE    INPUT  OF  DRTR    TO    THE  SORT 
IDEAL   HAPDNARE  REQUIREMENTS   =  64K-     VIDEO    TERMINAL-KEYBOARD 

2  OR  MORE  DISK  DRIVES,    LINE  PRINTER 
1   OR  MORE  DISK  DRIVES,    LINE   PRINTER 
MINIMUM  HARDHARE  REQUIREMENTS   =  28K-     VIDEO    TERMINAL-KEYBOARD 

OR    TELETYPE-     1    DISK   DRIVE 
FOR  SYSTEMS  HITHLESS    THAN    121     -  REMOVE  ALL    OF    THE  REMARKS 


270  REM 

2S0  REM 

290  REM   ********** 

100  REM   ****** 

310  REM  ********** 

320  CLEAR  1000 

330  2=1 

340  LPRINT 

350  PRINT    "NUMERIC 

360  LPRINT    "NUMERIC 


THIS   IS   A  SHELL-MET2NER    TYPE  SORT 


UTILITY  SORT    - 
UTILITY  SORT 


RANDOM  FILES  ONLY" 
RANDOM  FILES  ONLY" 


GET  THE  INPUT  FILE  AND  LOAD  ALL  SORT  FIELDS 
INTO  THE  MATRIX  INFREFARRT ION  FOR  THE  SORT. 
UNTIL    -EOF-   REACHED. 


AND    JRGS 
INPUT  FILE 


INFUT    "ENTER  MRS  #  OF  RECORDS    TO  SORT",NR 
3S0    INPUT    "ENTER   FILE   NRME".NAt 
390   INFUT    "ENTER   INPUT  ORf.AA 
400    INPUT    "ENTER  OUTPUT  DR#";RB 
410    INFUT    "ENTER    INPUT   FILE-START" J  AC 
420   PRINT    "OUTPUT   FILE   START   HILL    BE   0801" 
420   PRINT    "OUTPUT   FILE   NAME   HILL    BE    ";NA$ 
440    INPUT    "ENTER  BLOCKING  FACTOR   -1-   FOR  NONE"-AE 
450  INPUT   "ENTER  RECORD  LEHQHT") AG 

460   INPUT    "ENTER   SORT  FIELD   START   I   END  DEMINISIONS  AS  XSX-XXX" 
470  LPRINT    "SORT  -    ";NRS 
480  LPRINT    "FROM  DR    ".-RR;"    TO  DR    ">AB 
490  LPRINT  HMs  "   FILE  STARTS  RT    ",RC 
500  LPRINT    "OUTPUT  FILE  STRRTS  RT  0001" 
510  LPRINT    "OUTPUT  FILE  NAME  HILL   BE  -    "iNRf 
520  LPRINT    "USING  BLOCKING  FACTOR  OF    ".AE 
530  LPRINT  tlAt.  "   RECORD  LENGTH    IS    "-AG 

540  LPRINT    "SORT  ON  COLUMNS    "t  NIDfiAHf.  X,  2>i  "    70    " ■  NIDt-.AHt-  5-  7 
550  LPRINT    "*    *    *  EOF    *    *    *  MUST  BE   IN  LAST  RECORD" 
560  DIN  PVHAE) 
570  DIM  Bt<AE) 
5S0  DIM  BHkNR) 
590  DIM  BB<NR> 

600    INPUT    "ENTER   -C-    TO  CONTINUE".-  Ct 
610   IF  C*<?"C"    THEN  350 

630    IF  AA=AB    THEN  UNLOAD  A A  MOUNT  AA  GOTO  650 
640  UNLOAD  AA,  AB  MOUNT  AA,  AB 
650  OPEN    "R",  1-NAf.AA 
660  OPEN    "R"-2-NAf-AB 
670  REC^AC 

$80   Slt=NIDf<.AHf,l.  J) 
690  SZt=MIDf\RHf.5,7) 

700   Sl=VAL<Slf  1ST  POSITION  OF  SORT  FIELD 

710  $Z*VAL<S2*>  LAST  POSITION  Of-    SORT  FIELD 

720   S3=S2*1-S1'  SIZE   OF   SORT   FIELD 

730   K=l 
740   REM 
750  REM 
760   REM 
770  REM 
7S0   REM 
790  GET   ttl.-REC 
BOO  FIELD    ttl.  128  AS  DRECf 
810  FOR   1=1    TO  AE 
820  J=<I-1>*AG+<1) 
830  Btil  )=MO*<DREC$f  J,  AG) 
S40   IF  NIDt<B$<.I),l,3)  =  "E0F"    THEN  1110 
850  Af=MIDt(Bf<I.\-Sl,S3) 

960   N=N*1 

870  ZAP#=VAHA$)'  ZRP*=SORT  FIELD  DATA  AREA 

880  REM   **********+********************************■******************* 

S90  P.EM     SET  UP    THE  SORT  FIELD  AND    THE    TRG  FIELD  CONTAINING    THE 

900  REM     SECTOR  RDDRESS  RND    THE  BLOCKING  FACTOR 

910  REM   it************:***********-***************-**-********************' 

920  RAC=REC 

930   RAC=RAC*1O00 

940  REC-f=STRt<RAC> 

950    If=STRf<I) 

960    TRG$=RECf*It 

970    TRG=VAL<.TRG*)  TAG=SECTOR   ADDRESS   RND   BLOCKING   FACTOR 

9S8  B*<K>=ZAF* 

990  BBkK)=TAG 

1000  K=K*1 

1010  NEST  I 

1020  REC=REC+1 

1O30  R£H:*m*********************************************#***********> 

1040  REM:    CHECK    TO  MAKE  SURE    THRT    THE  FILE  RESIDES  ON  ONE  DISK 

1050  REM-  ************* *■■****■+<****■  +  -* ********* f »**++++**■**#*##**#******#] 

1060   IF  REC=2037    THEN  1090 

1070   GOTO    790 

1080   GOTO   1000 

1090   PRINT    "DATA   OVERLAPS   DISK-ILLEGAL" 

1100   GOTO   llOO 

1110    IF   AE<10    THEN  S=l   ELSE  X=2'      S=POSITION  SIZE  OF  BLOCKING  FACTOR 

1120  LPRINT    "TOTAL   RECORDS    ",N,  "   FREE  MEMORY  =    ";FRE<-S> 

1130  REM:  +*  +  *  +  i-***-*+  +  **************  ********************************** 

1140  REM     ROUTINE  FOR  PERFORMING    THE  ACTUAL    SORTING  RND  SNAPPING 

1150  REM     OF    THE  SORT  FIELD  RND    THE    TRGS 

1160  REM  I*********************************************************** 

1170  M=N  STRRT  OF  SORT  ROUTINE 

1180  M=INT<N/2> 
1190  REM 
1200  EXH=0 


1 

"10 

if  n*e 

HEN  14O0- 

END 

1220 

K=N-N 

1 

'30 

fi*X 

1 

240 

I=J 

1 

>S0 

L=I+N 

1 

&,& 

IF  B#kI 

<=BtHL)    THEN 

1320 

1 

:7o 

SNAP  B9 

i;,  6'#CL.> 

1 

'SO 

SNRP   BB 

t>,8B<U 

i 

•uh 

EXH'EXH 

1 

1 

'00 

I  =  I-M 

i 

?10 

IF    I)=l 

THEN  1250 

1 

(20 

J=J*1 

END  OF  SORT-GOTO  OUTPUT  ROUTINE 


■  ESH  GOTO  1188 


i:-6c< 

1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
14  70 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1680 
1610 
1620 
1630 
1640 
1658 
1660 
1670 
1680 
1690 
1700 
1710 


1790 
1790 
1880 
1810 
1828 
1830 
1840 
1858 
1860 
1870 
1880 
1890 
1980 


IF   J>K    THEN   PRINT    "M   =    ",  Mi   "  SNRPS   MADE 
GOTO   1240 

REM     ROUTINE  FOR  PROCESSING    THE  SORTED    TAGS-    RRNDOMLY  GETTING 

REM      THE  UNSORTED  FILE   RND  COPYING    IT    IN  SORTED  FORM    TO    THE 

REM     SFECIFIED  OUTPUT  RRER 

££W.  #******** **♦*♦«*♦  +  **♦*+***♦*  +  *♦■**♦*  +  **+*******+♦***+#**#***  + 

LPRINT    "ENTERING  OUTPUT  ROUTINE" 

K=l 

R=l 

J=0 

J=J*1 

TAG=BB<-K-> 

REC$=STRf<TAG} 

If=NIDf\REC-f.6,l> 

REC*=NIDt<.REC-t,  2,  4< 

REC=VALiRECf 

REC=REC-1088 

SI=VAL:lf- 

GET   #1,  REC 

FIELD   ttl,    12S  AS  DRECf 

DKt=DRECf 

l*<XIO*f\G+<%> 

DVt<.Ji=MI0t<0K$,  I-AG> 

K=K*1 

IF  f,.NN    THEN  1710 

IF    J=AE    THEN  1600  ELSE  1440 

FIELD   #2- 128  AS  ODECf 

FOR  L=l     TO   RE 

QLf*OL*+QYt<L) 

NEXT  L 

LSET  ODEC*=OLt 

DLt=BLKi 

PUT   #2-R 

IF  EFSH'Z    THEN  1310 

IF    EFSU=1    THEN   1870 

GOTO  1438 

EFSU=1 

IF  J=RE    THEN  1600 

EFSN=2 

J=J+1 

BV$<J>="EOF" 

JS=J 

IF    J=RE    THEN  1688 

J=J+1 

C>V*(J)=BLKt 

GOTO  1770 

R=R-1 

LPRINT    "**   EOF   **    IN  OUTPUT  SECTOR 

UNLORD  0.  1 

LPRINT    "EOJ" 

PRINT    "EOJ" 

GOTO  1860 

J=l 

EFSH=2 

GOTO  1758 

END 


OR    ",  AB.  "   RECORD   #    ".-  JS 


AUTHOR'S 
BACKGROUND 

Bud  Shamburger  grad- 
uated from  the  University 
of  Central  Arkansas.  He 
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Courses  on  Wiring  Unit 
Record  Data  Processing 
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1401  Autocoder,  1440  Autocoder,  360  RPG  and  360  BAL. 
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cessing systems  comprising  unit  record,  1401,  1440, 
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design,  programming  and  operations. 

Bud  now  owns  and  manages  the  Ramada  Inn  in  Con- 
way, Arkansas. 
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Our  Digital  Group  Package  Plan 

Completely  Assembled  and  Ready  To  Run! 

Unpack  It.  .  .  Plug  It  In  .  .  .You're  Up  and  Running! 

No  soldering  —  We  do  it  for  you. 

No  debugging  —  We  do  it  for  you. 


Z80  Computer  with  Keyboard  and  Video  Monitor* 

—includes— 
Z80  CPU 

Video  and  Cassette  Interfaces 
I/O  System 
Memory 

Power  Supply  &  Cabinet  ^everything!! 

64  character  screen 

Z80  Package   1    W1  P£  Memory  (fully  assembled; $1480.00 

Z80  Package  2  ^h.18.K .Me.m.ory (.ful.ly .ass.emb!ed.) $1710.00 

Z80  Package  3  P.h.26.K .Me.m.ory  W .ass.ei?b!ed.) $1933.00 

^Optional  Complete  Software  Package $65.00 

—includes— 
Z80  Extended  Basic  Z80  Disassembler 

Z80  Tiny  Basic  Z80  Text  Editor 

Z80  Assembler  Star  Trek 

Sunshine  Computer  Company 

20710  South  Leapwood  Avenue         Carson,  California  90746        (213)327-2118        RICH  TRAVIS 
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The  Byte  Shop 


a 


j$jQO 


The  Byt-8.  It  doesn't  have  a  nifty  (and  expen- 
sive) front  panel  with  lots  of  LED's  and  toggle 
switches. 

And  we  obviously  don't  have  a  big  full- 
color  ad. 

What  we  do  have  is  the  lowest  priced 
microcomputer  you  can  buy— built  around 
the  powerful  and  popular  8080A 
microprocessor. 

For  $349,  you  get  the  complete  micro- 
computer card,  motherboard,  power  supply 
and  chassis  in  kit  form. 

The  Byt-8  S 100  bus  is  the  same  one  used 
by  Altair,  IMSAI  and  most  others  so  you  have 
the  greatest  possible  flexibility  in  choosing 
memory  and  input/output  cards. 

Optional  cards  from  the  Byte  Shop  in- 


clude 4k,  8k  or  16k  of  Random  Access 
Memory,  4k  or  8k  of  Programmable  Read- 
Only  Memory,  a  multiple  input/output  card, 
a  TV  typewriter  card  and,  yes,  a  front  panel 
bootstrap  card,  if  you  want  the  LED's  and 
switches. 

Even  the  CPU  is  optional.  We'll  sell  you 
the  chassis,  motherboard  and  power  supply 
for  $229,  and  you  can  choose  your  own 
microcomputer  card  —  a  ZPU  for  instance? 

Byt-8.  It's  the  new  low  in  price,  but  we're 
aiming  for  a  new  high  in  flexibility,  delivery 
and  support.  See  the  Byt-8  at  your  nearest 
Byte  Shop. 


BYTESHDP 

the  affordable  computer  store 


Stores  now  open  in  Arizona,  Phoenix,  Tempe,  Tucson;  California,  Berkeley,  Burbank,  Campbell,  Diablo  Valley,  Fresno,  Hayward,  Lawn- 
dale,  Long  Beach,  Mountain  View,  Palo  Alto,  Pasadena,  Placentia,  Sacramento,  San  Diego,  San  Fernando  Valley,  San  Francisco,  Santa 
Barbara,  Tarzana,  Thousand   Oaks,  Westminster;  Colorado,  Arapahoe   County,   Boulder,    Englewood;    Florida,  Cocoa    Beach, 
Miami;  Indiana,  Indianapolis;  Minnesota,  Eagan,  Minneapolis/St.  Paul;  New  York,  Levittown;  Oregon,    Beaverton,  Portland;  Pennsylvania, 
Bryn  Mawr;  South  Carolina,  Columbia;  Utah,  Salt  Lake  City;  Washington,  Bellvue;  Canada,  Vancouver;  Japan,  Tokyo.  If  there's  no  Byte 
Shop  near  you  yet,  please  write  or  call  Byte  Inc.,  1261  Birchwood  Drive,  Sunnyvale,  California  94086  *(408)  734-9000  for  more  infor- 
mation on  our  Byt-8  system. 
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By  Robert  A.  Stevens 
Software  Editor 


Software  Section 


SUMMARY  OF  PROGRAMS  FOR  JUNE 

This  month's  issue  of  INTERFACE  AGE  includes 
three  software  articles,  featuring  two  business  applica- 
tions programs  and  one  game  program.  June  software 
programs  include  the  following: 

•  PAYROLL  developed  by  Bud  Shamburger  provides 
the  small  businessman  with  a  complete  and  fully- 
documented  business  application  software  package. 
A  copy  of  the  BASIC  listing  is  also  included. 
PAYROLL  is  the  first  of  a  series  of  small  business  ap- 
plication programs  developed  by  the  author  which 
will  be  published  by  INTERFACE  AGE.  Additional 
business  program  articles  include  a  General  Ledger 
software  package,  a  Revolving  Six  Months  Reserva- 
tions software  package,  and  a  Front  Desk  Clerk-Night 
Auditor  software  package.  This  is  the  first  time  that 
any  major  business  application  program  has  been 
published  in  a  magazine.  INTERFACE  AGE  is 
honored  to  have  the  privilege  of  presenting  this 
package,  and  we  take  this  opportunity  for  the  entire 
microcomputer  industry  to  say  thanks,  Bud,  for  being 
so  unselfish  in  sharing  your  software  fruits  with  us. 
Keep  up  the  good  work. 

•  DAY  OF  THE  WEEK  program  by  Jim  Huffman  pro- 
vides another  practical  business  application  program 
to  determine  the  day  of  week  for  any  date  since 
September  14,  1752.  As  all  the  old  time  readers  of 
INTERFACE  AGE  know,  Jim  Huffman  is  a  regular 
contributor  of  small  business  application  programs. 
Keep  up  the  good  work,  Jim. 

•  STAR  LANES  developed  by  Steven  Faber  provides  us 
with  a  new  imaginative  Monopoly-type  microcom- 
puter game  that  everyone  can  and  will  want  to  play  if 


SOFTWARE  BUGS 

Gentlemen: 

Found  this  bug  in  EXMON-6800,  April  1977. 
INTERFACE  AGE,  Page  114. 
*G 
:G  AA  BB  CC  DDEE  0100  A042  XXXX 

*G 

:A  AA 
*G 

:B  BB 
*G 

:C  CC 
*G 

:X  CCDD  (Instead  of  DDEE) 
Otherwise  real  FB 
Please  advise  on  any  patches. 

Stephen  J.  Stanley 
Latham,  N.Y. 


you  have  a  microcomputer.  Like  the  Monopoly  game, 
STAR  LANES  combines  financial  and  positional 
strategies  as  players  attempt  to  lay  claim  to  valuable 
pieces  of  space  real  estate  between  the  stars  in  the 
Galaxy. 


MSD  Program  Listing 

TH=     FOLLO'-MNO    LISTS    SOFT-IAKF    AVA1LAHLE     FnOI    MSI)    ON    A    Fr>FFAIF>    HASIS 
ONLT.     THF     TOTAL     COST     HF     FACH     FAC^AfiF     IS     THF     S"M    OF     THF    HASIC    FKICF 
♦    CALIFORNIA    SALTS    TA'.,     IF    AFF|.  |  CAHLF.     »    FOsTAHF    AND    HANOI   INC    COST. 
FOKFin™     SIIHSCKIBFRS    FLFASF    NOTF    THE    DIFFF.KFNr    MA1LIN0    COST    FOrf 
POSTAOF    Oi'TSlDF    USA.     AODKFSS    ALL     INHIIMFS    TO 

MJCKOCOMHUTFF     SOFTJAKF    IHVOSITOkr 
P36I     F.     FOOTHILL     BLVD. 
FASAOFNA,     CALIF..         9ll«7 
Oi<     CALL      C     ?\  3      )     Wa9-UM  f. 


MICROCOMPUTER    SOFTJAKF 

DEPOSITORY     (MSD)     HROGh 

AMS       DATF    APRIL     \')11    HFV-H 

PROGRAM    MEDIA 

NOTES 

PTAC 

PAHFK    TAPE    AS5FM 

RLY    CODF 

* 

CALIF.     SALES    TAX    KEUUIRF.I) 

RT5C 

PAPER    TAPE    SOURCF    COllE 

FROM    RESIDENCE    OF     CALIF- 

PTOC 

PAPER    TAPF    ORJFCT    CODE 

USA    HOSTAGF     ♦     HANDLING    OK 

PTBC 

HAPE*     TAPF    BASK 

CODE 

THIRD    CLASS    USA    POSTAGE    ♦ 

PTAL 

PAPER    TAHF    AS3F* 

HLY    LISTING 

HANIILING    OR    SURFACE    KATE 

HTSL 

PAHFR    TAPE    SOURCE    LISTING 

FORFIGN    POSTAGE       » 

PTOL 

HAHFR    TAPE    OBJECT    LISTING 

THREE    TIMFS    THIRD    CLASS 

HTOD 

PAPER    TAHF    O-UFCT    DUMP 

USA    HOSTAGE     RATE ( STANDARD 

PTHL 

PAPFR    TAHF    BASIC    LISTING 

Ok    SURFACE    RATE     FORFIGN 

CTAL 

CASSFTTE    TAHF.    ASSFMBLY    LISTING 

HOSTAGE    -     FIVE     1  IMES    [ISA 

CTSL 

CASSFTTF    TAHF    Sf 

URCE    LISTING 

POSTAGE    RATE     (ALTERNATE) 

CTOL 

CASSETTJi    TAHF    OBJFCT    LISTING 

> 

NF'V    PROGRAM    LI  STING 

CTOD 

CASSFTTF    TAHF    OBJECT    DUMP 

X 

VFNOOrt    SOFTWARE    PACKAGF    - 

CTPC 

CASSFTTF    TAHF    BASIC    CODE 

CTHL 

CASSFTTF    TAHF    BASIC    LISTING 

HCAC 

XFROX    BARD    COPY 

OF    ASSFMBLY    CODE 

HCSC 

XEROX    HARD    COPY 

OF    SOURCF    CODF 

HCOC 

XFROX    HARD    COPY 

OF     OBJECT    CODF 

HCBC 

XFROX    HARD    COPY 

OF    BASIC    CODE 

HCAL 

XFROX    HAKD    COPY 

DF    ASSFMBLY    LISTING 

HCALF 

FULL     SIZE     XEROX 

HARD    COPY    GF    ASSFMHI 

Y     1 

1  ST  IN G 

HCSL 

XFROX    HAKD    COPY 

OF     SOURCE    LISTING 

HCOL 

XFHOX    HARD    COPY 

OF    ORJFCT    LISTING 

neon 

XEROX    HARD    COPY 

OF    OBJECT    DUMP 

HCBL 

XEROX    MAPI)    COPY 

OF    BASIC    L  I  STING 

TEXT 

XEROX    HARD    COPY 

OF    PRINTED    TEXT 

PTTL 

HAHFR    TAPF    TEXT 

LISTING 

CTTL 

CASSETTE    TAHF     T 

XI     LISTING 

MAN 

MANUAL 

HCr,H 

XFROX    HARD    COPY 

OF     GRAMMAR 

PTGH 

PAPER    TAHF    COPY 

OF    GRAMMAR 

RBSL 

XFROX    HARD    COPY 

OF    BINARY    BOOTSTRAP 

LOADER 

RBSL 

XEROX    HARD    COPY 

OF    HEX    BOOTSTRAP    LOADF 

PACK 

PACKAGF    HRICF     INCLUDES    ALL     I TFMS/PHOORAM    *     WITH    SYMBOL     * 

SUFFIX  C=  HAND    ASSEMBLED    CODE 

SUFFIX  L=  COMPUTFH    FORMATED    LISTING 

SUFFIX  D  =  CODF    DUMP     IN    OCTAL    OR    HEX 

SUFFIX  F=  FULL    SIZE    COPY 


OFF  IN | TIONS; 

ASSFMHLY  LISTING: 


ASSFMBLY  CODF: 
SOURCE  LISTING: 


SOURCE  CODE: 
OBJECT  LISTING: 

OBJECT  CODE 

HARD  CQHY: 
CODF: 


LI  STING: 


MSD    PROGRAMS 


CPU  SYMROLIC    DESCRIPTIVE 

TYPE      NAME  NAMF 


CllMHUTFR    ASSEMBLED     SOFTWARE    PROGRAM    LISTING 
THAT     INCLUDES    SYMBOLIC    ASSEMBLY    LANGUAGE    SOIJRCE 
CODFD     INSTRUCTIONS    WITH    COMMENTS    PLUS 
EOUIVALFNT    MACHINE    LANGUAGE    OBJECT    CODED 
INSTRUCTINS    AND    MFMORY    ADDRESS    ASSIGNMENTS    FOR 
EACH     INSTRUCTION     (     SOURCF    *    OBJFCT     ). 

SAME    CGNTFNT    AS    ASSEMBLY    LISTING    BUT    BAND    ASSEMBLED- 

SOFTWARE    PROGRAM    LISTING    RESULTING    FROM    COMPUTER 
50FT.JARF    CONTROLLED    ASSEMBLY    PROCESS    THAT     INCLUDES 

ASSFMBLY    LANGUAGF    SOURCF    CODED     INSTRUCTIONS    WITH 
COMMENTS.     SOMETIMES.     LINE    STATEMENT    NUMBFRS    ARE 
INCLUDED     FOR    EACH     INSTRUCTION. 

SAME    CONTENT    AS    SOURCE    LISTING    BUT    HAND    ASSEMBLFD. 

SOFTWARE    PROGRAM    LISTING    RESULTING    FROM    COMPUTER 
SOFTWARE    CONTROLLED    ASSFMHLY    PROCESS    THAT    ONLY 
INCLUDES    MACHINF    READABLF    OBJECT    CODED     INSTRUCTIONS 
AND    MEMORY    ADDRFSS    ASSIGNMFNTS. 

SAME    CONTENT    AS    ORJFCT    LISTING    BUT    HAND    A5SEMRLFD. 

XEROX    OR    HkINTFD    COPY. 

HAND    ASSFMBLED    CODE     <     SOURCE*     OHJFCT,     OR    ASSFMBLY 
CODE     ). 

COMHUTFR    FORMATED    LISTING. 

COMHUTER    MFMORY    DUMP. 


MEDIA  A    E       *CALIF.     TAX(») 
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♦  USA    POSTAGE!  :  ) 


6502       APPLECD       6502    APPLE    COMPUTER 

OISAS5FMRLER    RY    ALLFN    BAUM 
*    STEPHEN    WOZNJAK-INTERFACE 
AGE.     SEPT.      1976,     VOL.1, #10. 


R0R0       LPTI IHF 


80  80       RFWOA 


6800       MINORS 


NHR0        DBDDP 


LOAD     R0R0    PAPER    TAPE     IN 
INTEL    HEX    FORMAT    BY    BURT 
HASHIZUME-JNTFRFACE    AGE. 
OCT.     1976.     VOL.  1  .#  I  1 . 


8080    BINARY     F1LFS    WITH 
OPTIONAL    AUTOSTART    RY 
WILLIAM    H.     JORDAN-INTERFACE 
AGE.     OCT.      1976.     VOL. l.#1  I. 


MIN    OPERATING    SYSTEM    RY    FD 
KEITH    *    DENNIS    HE5C0X- 
INTERFACE    AGF.    OCT.     1976, 
VOL- 1. # I  1  -     PTAL  +     INCLUDES 
OPERATING    INSTRUCTIONS. 
PAPER    TAPE    FORMAT    AND 
SAMPLF    RUN 

DR.  BFATTIE'S  HA5IC  DIET 
PLANNING  BY  DR.  8EATTIE- 
INTFRFACE  AGF,  OCT.  1976. 
VOL.  I  .# 1  1 . 


6800       EZMFRPS       ECHO     I,     ZERO    MEMORY.     FCHO 

RFVFRSE    I    PhINT    SUBROUTINES 
RY    HOWARD    RERFNRON- 
INTFhFACE    ARE.     OCT.      197*. 
VOL.  1  . »1  1  . 


8080       ESP- I 


8HH0       PTSP- 


FSP- I     SOFTWARE    PACKAGE    RY 
MICHAEL    SHRAYFR-lNTFKFACE 
AGF.    OCT.     1976.     VOL.  I, #11. 
PTGR     IS    PAPER    TAPE    COPY    OF 
GRAMMAR. 


PROCFSSOR    TFCMNOLOGY 
SOFTWARE    PACKAGE    NO.      I 
SUMMARY    RY     R.     A.     STEVENS- 
INTERFACE     AGF.     OCT.      1976. 
VnL.  1  . H  I  1  . 

K0H0       EkAMMT  EXHAUSTIVE    8080  RAM    MEMORY 

TFST    PROGRAM    BY  T.F. TRAVIS 

-INTERFACE    AGF.  NOV.     |97Aj 
VOL. |, #12. 


V.'THC     6800     MFMORY     DUMP 
PROGRAM    MEMDMP-I     BY     GARY 
KAY- INTEKFACF    AGE.     NOV. 
I  976.     VOL-  1 . # 12. 


6800       RORIT-I       SWTPC     6800    ROTATING    BIT 
RAM    MEMflKY    DIAGNOSTIC 
PROGRAM    ROBIT-1     RY    GAkY, 
KAY-INTERFACE    AGE,     NOV. 
1976,     VOL.  I  ,#  I  V. 


MFMCON-]     SWTPC     6800    SHORT    MFMORY 
ADOkESS    CONVFKGFNCE 
PROGRAM    MEMCON-1     HY    GARY 
KAY-INTFRFACF    AGF.     NOV. 
1976*     VOL-  I.*  I  P. 


HLACKJACK     l\     MAS1C 
PROGRAM    HY    ED    KEITH    K 
DENNIS    HESCOX.     THE    RJIR 
PAPFR    TAPE    OH  IFCT    CODE 
RFDUIRES    ROHFRT 
UITFRWYK'S    S^TPC 
MICROBASIC    OPERATING 
SYSTEM- INTERFACE    AGF. 
NOV.      1976,     VOL.  1  ,#  I  2. 
PT8L  +     INCLUDES    SAMPLF    RUN. 
INSTRUCTIONS,     LIST    OF 
VARIABLES    AND    LIST    OF 
ROUTINES. 


6502       RFPR 


6RH0       0  1 VI 6 


80H0        HOMFC 


RFVISFD     FLOATING    POINT 
ROUTINES    FOR     6502»    HY 
ROY    RANKIN     I     STFVE 
WOZNIAK     -      INIFREACF     AGE, 
NOV.     1976,     VOL..  I  .»  1?. 
NOTF    *     -    ORIGIMAL    MATH 
PACKAGE    FIRST    APHEAkFD     IN 
DR.     DORR'S    JOURNAL.     AUG. 
I  9? ft*     VOL.1. #7. 

'    HIGH    SPEFD    DOURLF    PRFCISON 
MULTIPLICATION    SURKOUTJNE- 
H1SPDMUP    RY    PERMISSION    AND 
COURTESY    OF    MOTOROLA'S 
M6H00    USFR    GROUP    LIBRARY- 
INTERFACF    AGE,     NOV.      1976, 
VOL. I , *  IP. 

RFFNTRANT     16    BIT    DIVIDE 
SUBROUTINE    -    Dl  VI  6    *y 
PERMISSION    AND    COURTFiY 
OF    MOTOROLA'S    M6R00    USFR 
GROUP    LIRRAkY-     INTFRFACF 
AGF,    NOV.      1976,     VOL. 1**18. 

REENTRANT    DOURLE    PRECISION 
MULTIPLICATION    SURROUT ! NE- 
RENTMUP    BY    PERMISSION    AND 
COURTESY    OF    MOTOKnLA'S 
M6R00    USFh    GROUP    LIPHARY- 
INTFRFACE     AGE.     NOV.      1976, 
VO  L  •  I  ,  »  1  2 . 

COMPUTER    Ok    CONTROLLER    RY 
TERRY    BENSON.     INTFL     - 


1-TEXT    * 
1-HCAL    < 
1-PACK     i 

5.00 
INC. 

•  0.  30 
WITH 

1  .00 
TEXT 

2-PTAL     <     0 

8.00 

•-0.48  +  2.00 

a-TEXT    « 
2-HCAL    < 
2-PACK     t 

3.00 
INC. 

•■0.  18+1  .00 
WITH    TEXT 

3-PTAL     <    0 
3-PTOD    < 

8.00 
INC. 

►  0.  48 
WITH 

1  .00 
PTAL 

3-TEXT    < 
3-HCAL    < 
3-PACK     ' 

3.00 
INC. 

0.  18 
WITH 

1  .00 
TEXT 

fl-PTAL+<     0 
4-PTOD    < 

8.00 
INC. 

0.  4H-" 
WITH 

2.  00 

PTAL 

1-TFXT     < 
4-HCAL    < 
4-PACK     t 

2.00 
INC. 

0.    124 

WI  TH 

1  .00 
TEXT 

S-HCHL 
5-PTBL 

5-PACK 


3.00+0. 1 8+ 1 .00 
INC.  WITH  TEXT 
8.00+0. 48+2.00 


5.00+0. 30+ I .00 


6-TEXT 

c 

1  .00+0,06 

1  .00 

6-HCAL 

< 

INC-     WI  TH 

TEXT 

6-PACK 

* 

7-PTOD 

<X0 

30.00+1 .80 

1  -   S0 

7-MAN 

« 

INC.     Wl TH 

PTOD 

7-CTOD 

< 

30.00+ 1 .80 

1  .  50 

7-MAN 

INC.     WITH 

CTOD 

7-PTGk 

5.00+0. 30 

1  .  50 

7-HCGR 

< 

INC-     WITH 

PTGk 

7-PACK 

H-PTGR 

<20 

5.00  +  0. 30 

1  i  50 

R-TEXT 

< 

INC.      MI TH 

PTTL 

8-PACK 

9 

-PTOD 

9 

■TEXT 

9 

-HCAL 

9 

-HCOD 

9 

-PACK 

10 

-PTAL 

10 

-PTSL 

10 

-PTOD 

10 

-TEXT 

10 

HCAL 

10 

PACK 

1 1 

PTAL 

1 1 

PTSL 

1 1 

PTOD 

1 1 

TEXT 

1 1 

HCAL 

1 1 

PACK 

12 

PTAL 

12 

PTSL 

12 

PTOD 

12 

TFXT 

12 

HCAL 

12 

PACK 

13 

PTRL 

13 

PTRL 

13 

TEXT 

13 

HCRL 

13 

PACK 

6.00+H. 36+2.00 

INC.  WJ  TH  PTAL 
2.00+0. 12+ I .00 
INC.  WITH  TFXT 
INC.     WITH    TEXT 


5.00+0. 30+ | .00 
8.00+0. 48+ I .00 
INC-  WITH  PTSL 
I  . 0U  +  0.06+ I .00 
INC.     WITH    TEXT 


S.00+0. 30+ I .00 
8.00+0.48+ I .00 
INC.     WITH    PTSL 

I  .00  +  0.06+ 1 .00 
INC.     WITH    TFXT 


5.H0 

♦0. 30+1 .00 

8.00 

+0. 4B+1.00 

INC. 

WITH 

PTSL 

I  .00 

+  0.06+  1  .00 

INC. 

WITH 

TEXT 

9  .  00 

+  0.  5/1  +  2.00 

2.00 

+  0.  72 

2.00 

2.00 

♦0. 1 2' 

1.00 

INC. 

W|  TH 

TEXT 

1  4-PTOD 

<    1 

5.00+0. 30+1 .00 

14-PTAL 

< 

9.00*0. 54+2.00 

14-PTSL 

< 

10.00+0. 60+2.00 

14-TFXT 

< 

2.00  +  0.  12+ 1 .00 

1  4-HCAL 

< 

INC.     WITH    TEXT 

1 4-PACK 

• 

1 5-TEXT 
I 5-HCAL 
I 5-PACK 


0  K.00+0. AH* I .00 


1 .00+0.06+1 .00 

INC.     WITH    TEXT 


8.00  +  0.  AH*  1  .(10 


80  80       LCST 


INTERFACE    AGE, 
VOL. I. #10. 


STARTRFK    BY    LYNN    COCHRAN- 
INTERFACE.     JUNE     1976, 
VOL. 1,#7. 


R0B0       W5PG 


WORD    SEARCH    PUZZLE 
GENERATOR    BY    RICHARD    5. 
EDELMAN     -     INTERFACE,     JULY 
1976,     VOL.  1  .#8. 

R0R0  PGBIORHY  BIORHYTHM  BY  PAUL  GREEN  - 
INTFRFACF  AGE,  AUG.  1976, 
VOL.  I  ,#9. 


H0P0  WDRJORHY  BIORHYTHMS  IN  PRACTICE  HY 
WILLIAM  L.  DONHAN,  M.D.  - 
INTERFACE  AGE.  AUG.  1976, 
VOL. I, #9. 


8080       RFBJ 


8080       BLUFF 


BLACKJACK    BY    RICHARD    S. 
EDELMAN    -     INTERFACE    AGE, 
AUG.     1976,     VOL. I .#9. 


HLUFF    RY    PHIL     FELDMAN     4 
TOM    RUGF    -     INTERFACE    AGE. 
SEPT.      1976,     VOL. 1 ,#10. 


6R00       RABSIMH       RELATIVE    ADDRESS    BACK- 
STEPPER     IN    MICRO-BASIC 
BY    J.     HUFFMAN    -     INTERFACE 
AGE,     DEC.      1976,     VOL.  I, #13. 

6800       TEFT6H0H    TEXT    EDITOR    FOR    THE    SWTPC- 
6R00    BY    MARK    BORGERSON    - 
INTERFACE    AGE,     DEC-     1976, 
VOL. I, #13.     HCAL     IS    COPY    OF 
FULL    SIZE    ASSEMBLY    LISTING. 


ia-TEXT 
18-HCAL 
I  R-PACK 

19-PTBL 
19-TEXT 
19-HCBL 
19-PACK 

20-PTBL 
20-TEXT 
20-HCHL 

20-PACK 

21-PTBL  ■ 

21-TEXT  ■ 

21-HCBL  ■ 

21 -PACK  ' 

22-PTRL  ■ 

22-TEXT  ■ 

22-HCBL  ■ 

22-PACK  ' 

23-PT8L  ■ 
23-TEXT  - 
23-HCBL  • 
23-PACK  i 

24-PTBL  • 
24-TEXT  ■ 
24-HCBL  • 

24-HACK  I 

25-PTBL  ■ 

2S-HCBL  ■ 

25-TEXT  • 

25-BACK  i 

26-PTAL  ■ 

26-PTOD  - 

26-HCAL  ■ 

26-TEXT  • 

26-PACK  f 


1 .00+0.06+1.00 
INC.     WITH    TEXT 


7.00+0. 42+1.00 
3.00+0. 18+1.00 
INC.     WITH    TEXT 


6.00  +  0.36+  I  .00 
2.00+0. 12+1.00 
INC.     WITH    TEXT 


6.00  +  0.  36+  1  -00 
1  .00  +  0.  12+  I  .00 
INC.     WITH    PTBL 


8.00+0. 48+2.00 
2.00+0. 12+ 1 .00 
INC.     WITH    TEXT 


6.00  +  0. 36+ 1  .00 
1  .00  +  0.06+ 1  .00 
INC.     WITH    TEXT 


6.00  +  0.36+  1  .00 
1 .00+0.06+ I .00 
INC.     WITH    TEXT 


S.00+0. 30+1 .00 
I  .00*0.06+1 .00 
INC.     WITH    HC8L 


I S.00+0. 90+2.00 
10.00+0. 60+2.00 
3.00+0. 18+ I. 50 
2.00+0. 12+1.25 


8080      WPATRX 


8080       LLLRI 


WANG'S    PALO    ALTO    TINY    BASIC       27-PT5L    <    0       20.00+1.20+3.00 


BY    ROGER    RAUSKOLR    -  27-PTOD 

INTFRFACF    AGE,     DEC.     1976,  27-HCAL 

VOL.1, #13.     HCAL    *    HCSL    ARE  27-TFXT 

COPIES    OF    FULL     SIZE    CODE  27-HCSL 

27-PACK 


LLL  R080  BASIC  INTERPRETER 
GRAMMAR  BY  JERRY  BARBER  f. 
ROYCE  ECKARD  -  SUBMITTED  RY 
E.R.  FISHER  -  INTERFACE  AGE, 


2H-TFXTI< 
2H-HCAL2* 
2R-TEXT2< 
2B-HCAL3< 

2R-TEXT3< 
2R-TEXT4< 


10.00+0. 60+2.00 
4.00+0.24+1. 50 
INC.  WITH  HCAL 
4.00+0.24+ 1 . 50 


. 00+0. 30+2.00 
.00+0. 30+2.00 


3.00  + 


.  18+ 


DEC        1976,  VOL.  2, #|  (PART     I) 

JAN.        1977, VOL. 2,#2(PART    2) 

FEH.        1977,V0L.2,#3(PAKT    3).     28-HCAL 

MARCH     1 977. VOL-2. #4(PART    4>. 

TEXTI  IS  PART  I,  TEXT2  IS 

HART  2,  ETC.  HCAL 8 j  3,  f.    A 

ARE  FULL  SIZE  XEROX  C0P1FS 

OF  ASSEMBLY  PROGRAM  LISTINGS 

OF  PARTS  2.3,  &    4. 

NIHL  NIRL-NATIONAL '5    TINY    RASIC 

GRAMMAR    FOR    SC/MP    RY    PHIL 
ROYRAL    -     INTERFACE    AGF,     DEC. 
1976.     VOL-2*     #1.     ASSEMRLY 
LISTING    PURLISHED    JAN.     1977, 
V0L.2,»I . 

MWRAGELS    BAGFLS    HY    DK.     MARGIN 

W1NZINKEAD    BY    PERMISSION 
*    COURTESY    OF    NATIONAL 
SEMICONDUCTOR.     -     INTERFACE 
AGE,     DFC.      1976,     V0L.2,*I. 


29-TEXT 
29-HCAL 
29-PTSL 
29-PTOD 
29-PTGH 
29-PACK 

30 -PTBL 


8080       AMS80 


AMSAT    R0R0    STANDARD    DEBUG 
MONITOR    BY    RICHARD    C    ALLEN 
R    JOE    KASSFR    -     BYTE    #     13, 
SEPT.     1976,     VOL.2, *  1 . 
SUBMITTFD    BY    JOE    KASSFR. 

BASIC    ALGORITHMS    FOk.  COMMON 
MATH    FUNCTIONS    RY    MICHAEL 
P.     BURTON     -     INTFRFACF    AGE, 
JAN.      IV77,     VOL. 2, #2. 


3  I -PTSL 
31 -PTOD 
3  I  -PACK 


32-PTRL 
32-TFXT 

32- PACK 


MICROCOMPUTER  STOCK  OPTIONS  33-PTRL  < 

RY  EDWARD  CHklSTIANSON  -  33-HCHLF 

INTERFACE  AGE,  FEH.  I  977,  33- HCRL F< 

VOL. P. #3.  33-TFXT  < 


33- 


'ACK 


5.00+0.30+2.00 
3.00  +  0. I  8+2.00 
3.00+0. 18+2-00 
3.00+0. 18+2.00 


5.00+0. 30+2-00 
10.00+3.00+2.00 
10.00+3.00+2.00 
5.00+1.  50+1.00 
2.00  +  0.  12+1 .00 


5.00+0. 30+2.00 


1 5.00+0.90+2.00 
5.00+0.30+2.00 


6.00+0.36+ I .00 
2.00+0. 12+1 .0M 


1  S.00  +  0. 90  +  2. 00 
5.00+0. 30+2.00 
INC.  WITH  PTBL 

5.00+0.30+2.00 


RANDOM    NUMRFR    GENERATOR 
BY    BOH    MAKTIN    -     INTERFACE 
AGE,     FEB.      1977,     >'0L.2,#»3. 


p'NIUGCST    KiMD     FUNCTION     RFNFKATOf, 
CHI-SOUARE    TFST    PROGRAM 
BY     ROB    MARTIN     -      INTEKFAC* 
AGE,     FF-1.      1977,     VOL. 2. #3. 

TTMOCSk  R0R0  MEMORY  OBJECT  CODE 
SEARCH  ROUTINF  BY  T.  F. 
TRAVIS  -  INTFRFACE  AGF, 
FFP-      1 977,     VOL. 2, #3. 


16-TFXT     < 
1 6-HCAL    * 

1 6-PACK     t 

1 .00+0.06+ 1.00 

INC.     'JITH    TEXT 

H08M 

TDOMP 

1 7-PTAL     ' 

H.00+0. AH* 1 .hh 

17-TFXT     < 
17-HCAL    < 
1 7-PACK     i 

1 . 00+0.0  6+ 1 .00 
INC.     WITH    TFXT 

8080 

LLLBF 

1H-PTAL     <    1 

IH-PTSL     ■= 

5-00+0. 30+ 1 .00 
5.0H+0. 30+ 1 .00 

HOft- 

OCTAI 

MON  ITOrV 

HY     THOMAS 

E.     D3YLE 

INT 

RFAGE 

AGF,      FFB 

VOL 

?  ,  *  3  . 

LLLHASIC    FLOATING    POINT    MATH 
PACKAGE     HY     DAVID     MEAD     f. 
MODIFIED    RY    HAL    RKAND    AND 
FRANK    OLKFN    -     INTFRFACF 
AGF,     FFH.     1977,     VOL. 2, #3. 


34-PTAL    <    0 

7.00+0.42+2.00 

34-PTSL     < 

6.00*0. 36+2.00 

34-TFXT    < 

2.00+0. 12+1 .00 

34-HCALF 

4. 00+0.24+ 1 .00 

3rt-HCALF< 

t*JC.     WITH    PTAL 

34-PACK     • 

35-PTRL    < 

4. 0U*0. ?4+ 1 .00 

35-HCHi.F< 

INC.     '-'ITH    PTH| 

3S-PACK    t 

3 6- PTAL     <     0 

5.00+0.30+1 .00 

36-PTSL    < 

5.00+0.3H+ 1 .00 

36-TFXT    < 

1 .00+0.06+1.00 

36-HCALE< 

INC.     WITH    TEXT 

J6-HCALF 

2.0(1  +  0.  12+|  .00 

36-PACK    t 

37-t-TAL     <    0 

h.00+0. 48+2. 00 

37-PTSL    < 

8.00+0. 48+2.00 

37 -TEXT     < 

2.00+0. 12+1 .00 

37-HCAI.F 

4. 00+0. 24+ 1 .00 

3  7-HCALF-: 

INC.     '.-JITH    PTAL 

37-PTOD    < 

5.00  +  0. 30+  1  .  S0 

37-PACK     t 

3H-TEXT     -:    0 

3.00+0. 1R+2.00 

38-HCALF< 

S.00+0. 1 2+2.00 
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WE'VE  GOT  IT  ALL  TOGETHER 


n! 


One  Big  Store 
Us 


H 


If 


e! 


Et 


Lotta  Little  Stores 
THEM 


People  ask  us  when  we're  going  to  open  more  stores.  That  would  be  a  logical  result  of  our 
success.  We've  expanded,  but  all  in  one  location,  in  Santa  Monica.  This  means  we  have  more 
people,  more  demonstration  equipment,  more  inventory,  and  more  spare  parts.  We've 
concentrated  our  resources.  For  the  very  best  information  and  service,  ask  us,  we're 

THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


THE  COMPUTER  STORE 

820  Broadway 

Santa  Monica,  Calif.  90401 

Phone  (213)  451-0713 


Store  hours:  Tues-Fri:     Noon 

—  8  pm 

Saturday:  10  am 

—  6  pm 

Located  2  blocks  North  of 

the  Santa  Monica  Freeway  at 

the  Lincoln  Blvd.  exit 

mits  r 

□LP 


COMPUTER  CENTER 


Authorized  dealer  for  I 
SWTPC,    Polymorphic, 
welcome. 


ITS,  Cromemco,  North  Star,  Peripheral  Vision,  TDL,  Microterm, 
/lultiterm,  Oliver,  and  Sanyo.   BankAmericard  and   Mastercharge 


JUNE  1977 


CIRCLE  INQUIRY  NO.  86 


INTERFACE  AGE  125 


SOFTWARE  SECTION 


SOFTWARE  EDITORIAL 


6502       PJBAST 


zwa   mits    ijm    fxtfndfd   pasic 
patches  hy  martin  d-    rray   - 
intfkface  age,   makch   1977. 
vol.  2.*/.. 

HY 


6H00       AMIPROTO    A^  I  '  S    PKHTO    IJFVFLOPMFNT 
SOFTWARE    FOK    EVK     SERIES 
PROTnTYPlNO    HOARDS    HY 
PERMISSION    AMU    COURTESY    OF 
AMFklCAN    MICROSYSTEMS 
EDITED    BY    R.A.STEVFNS- 
1NTFRFACE    AGE.     FEB.     1977, 
VOL. 2. #3. 


H0H0        CON  SOt.. 


CONSOL     IK    RESIDENT 
OPERATING    SYSTEM    BY 
PERMISSION    AND    COURTESY    OF 
PROCFSSOH    TECHNOLOGY- 
INTERFACE    AGE,     JAN.      1977, 
V0L.2»*2. 

8080       ODT-SO  LLL    BASIC    OCTAL    DEBUGGING 

PROGRAM    BY    F.     R.     FISHFK- 
INTERFACE    AGE.    MARCH     1977, 
VOL.2, I  A. 

6HO0       (RS)'T  RESIDENT     6M00    REENTRANT 

L"«  F-r.ELATI  W    SlIRROUTINF 
PACAGF    FOR    EVK     6800 
MICHOCOMPUTFK    BOARDS    HY 
PERMISSION    AND    COURTESY    OF 
AMEhlCAN    MICROSYSTEMS 
EDITFD    RY    R.A.     STFVFNS- 
INTFRFACE    AGE/     MARCH     1977, 
VOL.  2,  #4. 

6800       FXMON  6800    MIKH1IG    EXTENDED 

MONITOR    SYSTEM    BY    MICHAEL 
BURTON-     INTERFACE    AGF. 
APRIL     1977.     VOL.2. #5. 


8080       I.MCOS  8080    CASSETTE    OPERATING 

SYSTEM  (COS)  BY  LORIN 
MOHLER-  INTERFACF  AGF, 
APRIL     1977,     V0L.2.*5. 

6800  MHFTIHFC  MOTOROLA  6H0O  HFX  FORMAT 
TO  INTEL  FORMAT  SOFTWARE 
CONVERTER    HY     FLOYD    NOKDIN- 


39-TEXT    < 

0 

1  .HvHH.H^+  |  .00 

39-HCALF< 

I  .i-]|lMl.,U,'  ]  .0(1 

39-FACK     i 

40- TEXT    < 

0 

3.08+0. 18  + I.O0 

40-HCBL    < 

INC.     WITH    TEXT 

40-PACK     t 

41-TEXT    < 

0 

3.00+0. IH  + 1 .00 

A\ -HCALE< 

5.00+0.30+2.00 

A  1 -PACK     i 

42-TEXT    < 

42-HCALF< 
A2-PACK     f 


3.00+0. 18* I .00 
5-00+01  30+2.00 


8080       MMGTEW 


8080       CBMS 


808H       FNOCDA 


3-TFXT    < 

0 

3.00*0.  18*2.00 

3-HCALF< 

5-00*0.30+2.00 

3-PACK     i 

6800 

SWTPMH 

1-TEXT    «= 

0 

3 .  00 +0  .  |  fi+ 1 »  0  (i 

4-HCALF< 

5.00*0.30*2.00 

6800 

EVK  MB 

45-TEXT    <    8 

2.00+0. 12*1 .00 

45-HCALF* 
45-PTAL     < 

3.00*0.  Its*  1  .  SO 
9.00+0. 54*2.00 

HO  HO 

CCOKEN 

45-PTOD    < 

5.00+0.30+2.88 

45-PACK     i 

16-TEXT    < 

3  *  00+ 0 ■ 1 H + 1 ■ 0 8 

A6-PTSL    < 

10. 00*0. 60+2. 00 

fl6-HCALF< 
16-PACK     t 

S.00+0.30+1.00 

6P00 

JHD0TW1 

47-TEXT    <    (1 

1 .00*0.0**1 .00 

47-PTAL    < 

5.00*0. 30*2.00 

47-PTSL    < 

S. 00*0. 30*2.00 

47-PTOD    « 

3.00*0.  IH*  1  .00 

6800 

JHCHBP 

47-HCALF< 

3.00  +  0.  IH*1  .00 

47-HCOOF* 

47-PACK     t 

INC.     WITH    HCAL 

GRAPHICS-    THE    EASY     'JAY    BY 
MARVIN    MALLON-     INTERFACE 
AGE.     MARCH      1977,      VOL. 2, #4. 

BYTEMOVER    SOFTWARE    FOR    THE 
CROMEMCO    8K    BYTFSAVFR    BOARD 
-    PERMISSION    AND    COURTESY 
OF    CROMEMCO    EDITED    BY    ROGER 
FDELSON-     INTERFACE    AGE,     JAN. 
1977,     VOL- 2. #2. 

HOBO    OBJECT    CODE 
DIS-ASSEMBLER    BY     FLOYD    L- 
NORDIN-     STANDARD     VERSION 
HANDLES    UP    TO     IK    LABLFS    * 
ASSIGNS    SYMBOLIC    NAMES- 
ASCII     CHARACTFR    LIST    PIN 
POINTS    EMBEDDED    TABLES. 
INCLUDES    BOTH    ASSEMBLY    AND 
SOURCE    OUTPUT    MODES    VIA    YOUR 
OUTPUT    DRIVERS.     PROGRAM 
RESIDES    AT    TOP    OF 
MEMORY.     STANDARD    VERSIONS 
AVAILABLE    FOR     1 6K.     24K,     32K, 
4HK    AND    64K    BYTES    OF    MEMORY. 
OTHFR    VERSIONS    WITH    ADDITIONAL 
LABLE    SPACE    AND/OR    DIFFERENT 
MEMORY    SIZE    ARE    AVAILABLE. 

SMTP'S    6800    M1CR0BASIC  51 

VER.     1.4    HY     ROBERT    H. 
UITFRWYK    AND    BY    PERMISSION 
i    COURTESY    OF    SOUTHWEST 
TECHNICAL    PRODUCTS    CORP. 
5WTPC     6800    COMPUTER 
NEWSLETTER    #1.     JUNE     1976. 

SMTP'S    6800    M1CR0BASIC  5? 

VFF-.      1.4    MODIFIED    FOR    AMI'S 
6800    EVK    MICROCOMPUTER 
BOARDS    BY    STEVEN    D.     WALL. 


ARTIF1CAL     INTELLIGENCE  S3-PTHL 

TIC-TAC-TOE    PROGRAM  53-TEXT 

(OR    MENACE    OF    THE  53-HCRL 

MICkOWORLm     HY    KEN    BERKUM  53-HCBL 

-INTERFACE    AGE,     MARCH     1977.  S3-PACK 
VOL. P. #4. 

DAY    OF    THE    WEFK    PROGRAM    BY  54-PTBL 

JIM    HUFFMAN-'  54-TEXT 

54-HCBL 

54-HCHL 

54-PACK 

CHFCKBOOK    BALANCER    PROGRAM  55-PTHL 

BY    JIM    HUFFMAN     -  55-TFXT 

55-HCBL 

55-HCBL 

5S-HACK 


4B-TEXT 

0 

3.00*0.  IR*1 .HO 

48-HCHLF 

5.00+0. 30+ 1 .00 

49-TEXT 

0 

5.00+n. 30+1 .on 

49-HCAL 

INC.     WITH    TEXT 

50-PTOD    <7.0 

40.00+2. 

50 -MAN       < 

5.00+0. 

SO-PACK     i 

45.00+2. 

1 5.00*0-90+2.00 


1 5.00+H.90+2.HH 


10.00+0. 60+2.00 
2.00+0. 12+1 .00 
INC.  Wl TH  PTBL 
2.00+0. 12+ 1 .00 


6.00*0. 36+ \  .00 
1 .00+0.06*1 .00 
INC.  WITH  PTHL 
I  .00*0.06*  1.00 

6.00  +  0.36+1  .80 
I .00+0.06+ I .00 
INC.  WITH  PTBL 
1 .00+0.06+ I .00 


Mail  Order  Computer  Store 

IMSAI  8080  kit  with  22  slots  {limited  quantity) $    599.00 

IMSAI    4k  RAM 129.00 

IMSAI  16k  RAM 419.00 

IMSAI  32k  RAM 699.00 

IMSAI  64k  RAM 2,459.00 

When  Ordered  With  Kit 


TERMS:  Shipping  charges  —  $10.  per  CPU  or  large  units.  $1.50  per  kit,  $2 

minimum  per  order. 
Provided  stock  is  available,  we  ship  immediately  (or  payment  by  cashiers  check  or 
money  order. 

Allow  3  weeks  for  personal  checks  to  clear. 
Nevada  residents,  please  add  appropriate  tax. 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

PLEASE,  NO  PHONE  ORDERS  ACCEPTED 

Phone:  (702)734-1104 
Write:     Metatec  Corporation 

3453  Industrial  Road 
Las  Vegas,  NV  89 109 


K0K0   HFXIHIMt'   INTFL  HFX  FOKMAT  PAPE*  TAPE 
DUMP  PkOGKAM  BY  ALAN  H. 


KORO   C0NVFKT1  NUMBFh  BASF  CONVFkSlON- 
NON  DISC  VERSION  RY  JOHN 
W.  SWAIN- 


C0NVFKT2  NUMHEP.  BASE  CONVERSION- 
Dl SC  BASED  VEkSION  OF 
CONVENT  I  ABOVE  BY  JOHN 
'■/.  SWAIN 


USER  TTY  HANDLER  FOK  THE 
/HO  nELFVOPMFNT  SYSTEM  HY 
RICHARD  E.  MALY  - 


A  BFTTFH  6H00 
HY  ED  KEITH- 


IFMHKY    TEST 


Sfi-PTAL 
S6-PTSL 
S6-PT0D 
56-HCAL 

b6-HCAL 
56-HCSL 
5A-HCSL 

S6-PACK 

S7-PTLI. 
57-TFXT 
S7-HCBL 
S7-HCBL 
S7-PACK 

5B-PTBL 
SB-TEXT 
SM-HCBL 

SH-HCHL 
SB-PACK 

S9-TFXT 
59-HCAL 


60-PTAL 
60-PTSL 

60-PTOI1 
60- TEXT 
60- HCAL 
60 -HCAL 
60-HCSL 
60-HCSL 
60 -PACK 


HHKH    ■ AML1 FF 


JHMN    CONWAY'S    f.AMF    OF 
PROGRAMMED    BY    ALAN    H. 


STA1-    LANFS    PROG-RAM 
STEVEN     FABFH    - 


I. IFF  61-PTAL 

MILLER    61-PTSL 

61-PTOD 

61-TFXT 

61 -HCAL 
61 -HCAL 
61-HCSL 
61 -HCSL 
61 -PACK 


62- 


CIRCLE  INQUIRY  NO.  89 

126  INTERFACE  AGE 


HOBO       PAYROLL       PAYROLL    PROGRAM     IN    BASIC 
BY    BUD    SHAMBURGER    - 
INTERFACE    ARE.     JUNE     1977. 
VOL.2. #7. 

8080       TCOS  TAPE    CASSETTE    SOFTWARE 

OPERATING    SYSTEM    FOR    THE 
8OB0    MICROCOMPUTER    BY 
DANIEL    T.     DRUID    -     INCLUDES 
8080    ASSEMBLER    ♦    LINE    TEXT 
EDITOR    +    MONITOR    -    TAPE 
FORMAT     IS    DON    TARBELL7S    OR 
PROCESSOR    TECHNOLOGY^    CUTS 
STANDARD. 


PTBL  ■ 
HCHL  • 
62-TFXT  • 
62-HCBL    ■ 

A2-HCHL 

62-PACK     i 

64-PTBL 

64-HCRL 

64-TEXT 

64-PACK 

65-CTOD 
65-MAN 


H.MO  +  0.  4H  +  ;-'.00 
8.00>0.  -18*2.00 

s.0O*o.  :io*i  .oo 

INC.  WITH  PTAL 
2.00*0.  12* 1 .00 
INC.     Wj TH    PTSL 

2.00*0. 12+ 1 .00 


7.00*0. 42* I .00 
2.00*0. I ?♦ I . 00 
INC.  WITH  PTBL 
I  .00  +  0.06* I .00 


7.00*0. AS* I .00 
2.00*0.42* I .00 
INC.  WITH  HTBL 
I  .00*0.06* 1 .00 


3.00*0. IS* 1 .00 
2.00*0. 12+ I .00 


Ji.00  +  0.  AH+S.00 
H.0O*0. 4R+S.00 
3.00*0. )H*1 .00 
2.00*0. IP* | .00 
INC.  Ml TH  PTAL 
2.00+0. 12* I .00 
INC.  hfl  TH  PTSL 
2.00*0.  I  2+ 1 .00 


1  S-00  +  11. 90*2.00 

10.00*0. 60+2.00 

S. 00  +  0. 30*1  .00 


♦  0. 


.00 


INC.  X! TH  PTAL 
2.00+0. 12+ 1 .00 
INC.     WI TH    PTSL 

2.00+0.  12*1 .00 


I S.00+0. 60*2.00 
2.00*0.  12*  1  .00 
2.00  +  0.  12+1 .00 
INC.  WITH  PTBL 
P. OO+O. 12+ 1 .00 

20.00* I .20+2.00 
S.00+0. 30+2.00 
2.00+0. 12+1 .00 


30.00*1 .80+2.00 
5.00+0.30*1 -00 


JUNE  1977 


ADU 

MM 

PR 


QMPUTER 
TS 


$133.00 


EVK99 


EVK  99 consist  of  the  following  only 

Qty-  M)  PCB  10J4  x  12 

111  6800  8  bn  CPU 

(1)  6850  ACIA  Asynchronous  Communication*  Interface  Adap 

(1)  6820  PIA  (Peripheral  Interface  Adapter! 

121  6830  ROM  Subroutine  Program  Library  (1)  6831   16K  ROM 

(4)  6810-1  RAM 

111  Operating  Manual  &  Instructions 


To  Implement  fully  expanded  systen 

additional  IC's  arc  required. 

(See  Photo) 


Frequency 

Application 

Price 

1.0MH-, 
2.0MH3 
2.097 152MH, 
2.4576MH-, 
3.579545MH3 

6800/S6860 

S   5.85 

F-8/TV  Games 

5.85 

MM5378/79Auto 

5.85 

34702  811  Rate  Gen 

5.85 

MM5369  (TV  Color! 

3.95 

4.0MH, 

4.194304MH3 

4.9152OMH3 

4004/4040 

4.95 

8038 

5.95 

Std.CLK  Fteq. 

5.95 

5.OMH3 

5.7143MH3 

6.OMH3 

lO.OMH, 

I3.OMH3 

14.31818 

Several  MPU's 

4.95 

PACE 

5.95 

Misc 

4.95 

Several  MPU's 

4.96 

Misc 

4.95 

Misc 

4.95 

18.0MH3 
18.432MH3 

8080/8008/8224 

4.95 

8080/8008/8224 

5.95 

2O.OMH3 
22.1184MH3 
27.00  0MH3 
36.000MH3 

Several  MPU's 

4.95 

8080A 

5.95 

8O8OA 

5.95 

8080A 

5.95 

48.000MH3 
100KC 

TIM9904 

5.95 

Misc 

12.95 

(?) 

EVK  99-EX  Kit  Fully  axp 

rided  S449.95 

13) 

Universal  Klugc  Board 

95.00 

(4) 

16K  Byte  RAM  Board 

75.00 

(5) 

6  Slot  Mother  Board 

35.00 

16) 

Extender  Board 

45.00 

(7) 

Video  Board/Disk 
Connectors       S6.50  each 
PCB  Electors    6  for  S3. 00 

95.00 

Plus 

now  available  AMI  MAD  16K  ROM  Macro 

Com 

ng  soon  AMI  8K  Basic 

1  ROM       S30.00 


AY38500-1/TMS  1955  ONL' 

AY38500  (Europe  Version)     ONLY  S24.95 

TV  KIT  NO.  1 

Includes  AY  38500-1  TV  Game  Chip 
PC  Board  for  video  composite  output 
plus  instructions.    Add  S5.95  (or  2MHz       I 

c,VSIaL  S29.95 

TV  KIT  NO.  2 

Includes  AY38500-1  TV  Game  Chip,  j 

PC  Board,  Switches,  pots,  speaker, 
crystal.  XFMR.  Bridge  and  all  parts 
required  for  video  composite    Works 
super  with  terminal.    Includes  instructions 
and  data  sheets.           339.95 
MM57100  NSC  TV  Game  Chip     .     S16.95 
MM53104  Clock  Driver.      .      .      .  3.75 

LM1889  Modulator 3.00 

RF  Modulator  Model  1021  Assembled  S8.95 


SPECIALITY  CHIPS 


34702  Baud  Rate  Gen 
upD372  Floppy  Controller 
upD371  Mag  Tape  Controll 
App  Notes  for  372  Floppy 
WD1771  Floppy  Controller 
AY5  3550  434  DVM  Chip 
8038CC  Wave  Gen 
MK5007  Counter 
AY5  3507  DVM  Chip 
WD  1941  Dual  Baud  Gen 


S15.95 
55.00 
49.95 

6.95 
69.95 
24.95 

3.50 

6.95 
12.95 

9.95 


■jl  NEW  CTS  DIPSWITCHES  -fc 


MICROPROCESSOR  PRODUCTS 


8080A/9080A S19.50 

S6800 24.95 

2901 22.95 

CP1600 55.95 

Z80 44.95 

6502 24.95 

8008-1 17.95 

8212 4.25 

8214 8.95 

8216 4.25 

8224 4.95 

8226 4.95 

8228 8.75 

8251 14.95 

9551 14.95 

9555 14.95 

6810-1 4.95 

6810 5.95 

6820 8.95 

6834-1 16.95 

6834 21.95 


6850 ! 

6852 1 ' 

6860 15.95 

6871A 19.95 

6800  Programming  Manual  15.00 

6800  Hardware  Manual  .      .      .  15.00 

6800  Tiny  Basic  Paper  Tape     .  20.00 
6800  Tiny  Basic  Eprom.      .      .125.00 

6831  Mad  Rom  (Macro  Assem)  30.00 

2902 3.95 

2905 9.95 

2906 11.95 

2907 10.75 

2909  .          21.95 

2911 3.95 

2918 6.75 

29720 7.95 

29721 7.95 

3881/Z80PIC 9.96 

3882/Z80CTC 9.95 


CTS20G4  S1.75 

CTS2065  S1.75 

CTS2066  SI. 75 

CTS2077  SI. 75 

CTS208 8  S1.95 

CTS2099  SI. 95 
CTS209  10S1.95 


XR2556CP  S2.95 

XR2240CP  4.20 

XR320P  1.40 

XR2208CP  4.75 

XR2211CP  5.95 

XR2567CP  1.80 

XR1310CP  3.00 

XR  I800CP  3.00 

XR220GCP  5.25 

XR2207CP  3.75 

XR742CP  3.95 

XIM202CP  4.25 


21L02f450ns)  .  .  .  1.75 
21L02(250ns)  .  .  .  2.25 
21021450ns)  .  .  .  1.69 
2102<650ns>  .  .  .  1.59 
2102(1    sec)      .     .     .      1.40 

2111 3.95 

21U1 4.25 

2112 2.95 

2101 2.95 

21L01 3.95 

74C89 4.95 

74S189 2.95 

7489 1.88 

4104* 12.95 

4804- 12.95 

4200' 12.95 

4402* 12.95 

9130/9131*  .  .  .  14.95 
9140/9141*  .  .  .  14.95 
TMS4050  ....  4.25 
TMS4060     ....     4.25 

4096 4.95 

2107B-4 4.25 

MM5261  ....  3.95 
MM5262  ....  1.95 
MM5280      ....     4.95 

8599 1.88 

P3101 2.95 

5101C-E       ....     9.95 

3107 3.95 

1101 1.95 

1103 1.95 

4008-L 2.95 

■Sjpply  Limited 


S  2.95 
2.95 
3.50 
3.50 
1895 
18.95 
9.95 
9.95 
18.95 


Vhile  supply  lasts 


f 


AM1702A-6  EPROM 
S4.49  each     10/S39.95 
Direct  From  AMD 


MOTOROLA 


MEK6800D2-  6800  KIT  ONLY   S235.00 

Also  offcrinq  following  for         W^V' 
Exerciser  &  MEK  Dl  6  D2  Kits    ^^^ 

9601  16  Slot  Mother  Bd.  S175.00 

9602  16  Slot  Card  Cage  72.00 
9610Proto  Board  36.00 
9615  4K  EPROM  Module  (1702A)  350.00 
9615K  4K  EPROM  Kit  Module  275.00 
9620  16  Port  Parallel  I/O  375.00 
9626  8K  Static  RAM  Module  350.00 
9626K  8K  Static  RAM  Kit  275.00 
9650  8  Port  Duplex  Asyn  Serial  I/O  395.00 
All  assembled  8.  tested  not  Kits 

PLUS  MOTOROLA  TV  MONITORS  -  PRIME 
^  Model  M3000-100  12"  display     S219.95     ^ 
r-  Model  M2000-155    9"  display     S199.95    -T" 
Add  S10.00  for  shipping 


S-100  COMPATIBLE  PRODUCTS 


Logos  I  8K  Ram  Board  S219.95  Intro  P 

801C  8K  Ram  Board  S207.95 

8  Slot  Mother  Board  (Expandable)  S   79.95  w/Com 

Extender  Board  S   34.95 

Universal  Proto  Board  w/lnstructions  S   39.95 

32K  Static  Ram  Board  Kit  (Allow  30  S1 150.00 

Days) 

S100  PSIO    Same  as  Proc.  Tech  3P*S  S125.00 


Af.   CHAR  GEN/ENCODERS    ^ 


R032513  Lower  Case 
R03251 3  Uppercase 
AY52376  Keyboard  Encoder 
AY63600  Keyboard  Encodnr 
MM6571  Char  gen 
MM6574  Char  gen 
MM6575Char  gen 


10.95 
9.95 
14.95 
14.95 
19.95 
19.95 
19.95 


6330-1/82S23. 
6331  1/82S123 
6300-1/82S126 
6301-1/82S129 

6340  1/3604     . 

6341  1/3624  . 
6305-1  .  .  . 
6306-1     .     .      . 

6352  .... 

6353  .... 
2708  ... 
1702A  .  . 
1702A6  .     .  4.49 

5204 16.95 

6834 21.95 

6834  1  .         16.95 


-ft    CONNECTORS     * 


S100  BUS  W/W  IMSAI 
S100  BUS  S/T  IMSAI 
S100  BUS  WAV  ALTAIR 
S100BUS  S/T  ALTAIR 
RS232  25P.nMah;DB25P 
PS232  25  Pin  Female  DB25S 
Plastic  Hood 


THE  ULTIMATE  8K  RAM  BOARD 
Features:      Lowpower  21L02.  450ns.  Dip 
Switch  Selectable  addressing 
down  to  256  Byte  blocks.  No 
wait  states,  fully  buffered, 
battery  back-uo. 


M.  MISCELLANEOUS    If- 


8/9  Conductor  Ribbon  Cable       .25/' 

Red  Led's 5/1.1 

Green  Led's 3/1.* 

Yellow  Led's 3/1.1 

19  Key  Keyboard  ....  S11.9 
63  Key  Keyboard        ....  S19.9 

3-5V  Bu^er S      .9 

C  &  K  V25  Toggle  Switch  .  .  S  1.5 
CeniralabPA200l  Rotary  .  .  S  1.5 
680.5220  ITO220  Dual  Heaisink)  1.5 
PEC  7A  125V  3  conductor  cord         9 


FUNCTION  GEN  KIT 


Intro  Price     S219.95 
Regular  Price    S248.00 


1C  MARKET  PLACE 


DATA  BOOKS 


NSC  Digital S3 

NSC  Linear 4 

NSC  Linear  A/N  Vol.  I 2.95 

NSC  Linear  A/N  Vol.  II 2.95 

NSC  CMOS 2.95 

NSC  Audio 2.95 

NSC  Voltage  Reg 2.95 

NSC  Memory 3.95 

NSC 3.95 

NSC  Special  Functions 3.25 

NSCMos/LSI 4.25 

NSC  Transistors 2.95 

lasis  Microprocessor  Handbook    ....  7.95 

lasis  Complete  up  Learning  Course   .     .     .  99.50 

Intel  MC580  Manual 4.95 

Intel  MCS40  Manual 4.95 

Intel  MCS8  Manual 2.95 

Raytheon  Linear 2.95 

Raytheon  Quads/Duals 1.95 

Tl  Linear  Control 4.95 

Osborne  Introto  Microputer  Vol.  I     .      .      .  7.50 

Osborne  Introto  Microputers  Vol.  II       .      .  12.50 
Osborne  8080  Programming  for  Logic  Design      7.50 


LM300H 

80 

LM324N 

1.65 

LM741CH 

.35 

LM7525N 

1.90 

LM301H 

■15 

LM339N 

1.55 

LM741CN 

.39 

LM7534N 

2.20 

LM301CN 

.45 

LM340K-5 

1.75 

LM747N 

.75 

LM7535N 

1.25 

LM302H 

1.25 

LM340K-8 

1.75 

LM747H 

.75 

75324 

3.50 

LM304H 

1.20 

LM340K-12 

1.75 

LM748H 

.39 

SG4501T 

2.40 

LM305H 

.85 

LM340K-15 

1.75 

LM748N 

.39 

SG4501N 

2.40 

LM306H 

.95 

LM340K-18 

1.75 

LM1414N 

1.75 

SG3524 

8.95 

.45 

LM340K-24 

1.75 

LM1458CN 

.65 

RC4194T 

6.95 

.45 

LM370H 

1.65 

LM1496N 

.95 

RC4195T 

6.95 

1.00 

LM373N 

3.95 

LM2111N 

1.95 

RC1458CN 

.89 

1  00 

LM377N 

4.50 

LM2901N 

1.95 

RC1556CN 

.99 

LM380N 

1.00 

LM3065N 

.69 

RC3403AD 

2.30 

1.2s 

LM381N 

1.90 

LM3900N 

.55 

RC4131CN 

.99 

LM310H 

•1.15 

LM384N 

2.49 

LM3909 

1.10 

RC4136D 

1.90 

LM311H 

.90 

LM555CN 

.59 

LM7520 

2.25 

RC4558CN 

.99 

.59 

LM556CN 

1.69 

LM7524N 

1.75 

RC4151CN 

6.50 

LM312H 

1.95 

1.50 
1.50 

LM566CN 
LM567CN 
LM565CN 

2.00 
1.95 

1.95 

LU306K 

.99 

MC3302P 

.75 

LM318H 
LM318N 

* 

74LS00TTL 

LM319H 

1.95 

LM703CH 

1.49 

For  STD7400  and  CMOS  see  prcvio 

sad 

LM320K  5 

1.95 

LM709N 

.49 

74LSO0 

.22 

LS32 

.34 

LM320K 

8 

1.95 

LM709CH 

.49 

LS02 

.24 

LS40 

.26 

LM320K 

1? 

1.95 

LM710N 

.70 

LS04 

.24 

LS42 

.10 

LM320K 

15 

1.95 

LM711N 

.49 

LS05 

.28 

LS51 

.26 

LM320K 

24 

1.95 

LM711CH 

.49 

LS08 

.28 

LS73 

.56 

LM320T 

5 

1.45 

LM723N 

.55 

LS10 

.28 

LS74 

.56 

LM320T 

B 

1.45 

LM723CH 

.55 

LS13 

.79 

LS75 

.79 

LM320T 

12 

1.45 

LM725CH 

3.25 

LS14 

1.69 

LS76 

.59 

LM320T 

15 

1.45 

LM733N 

1.00 

LS20 

.26 

LS83 

69 

LM320T 

18 

1,45 

LM733H 

1.29 

LS27 

38 

LS85 

99 

LM323K-5 

9.95 

LM739N 

1.29 

LS30 

26 

LSH6 

LS90 

LS92 

LS93 

LS95 

LS107 

LS109 

LS1 12 

LS113 

LS123 

LS132 

LS136 

LS138 

LSI  39 

LS151 

LS1S3 

LS155 


LSI! 


1.49 

1.29 
LS158  1.29 
LS161  1.39 
LSI  62  139 
LSI  63  1.39 
LS164 
LSI  74 


1.39 


LS195  .52 

LS251  1.39 

LS253  149 

LS257  1.29 

LS258  1.29 

LS279  1.10 

LS283 

LS367 

LS368 

LS377 

LS378  1.29 

81LS95  1.10 

81LS96  1.10 

81LS97  1  10 

81LS98  1.10 

For  standard  7400 

and  CMOS  SBC  our 


1.29 


LSI  75 


1.39 


6.95 


1602B      .     . 

AY51013A. 

AY51015A  . 

S2350  USRT 

167TB  Astros 

1482  ....   13.95 

1472  ....   13.95 


5.50 

5.50 

.     9.95 

.     9.95 

.  29.95 


MM5320TV  Synch  Gei 
MM5369  Prescaler 
MM5376  Calc  Chip 
CT5001  Calc  Chip 
CT7001  Clock  Chip 
MM5314  Clock  Chip 
MM5316  Clock  Chip 
MM537G  Clock  Chip 


3.95 
2.95 
2.95 


OT  PROTO  STRIF]S 

QT-59S  11 

OT  47S  10 

OT-35S  '      8 

QT-18S  4 

O.T-125  3 

OT  8S  3 

QT  7S  3 

QT  59B  2 

QT  47B  2 

OT  35B  2 


PROTO  BOARDS 

PBf> 

PB100 

PB101 

PR  102 

PB103 

PB104 

PB203 

CB203A 

Logic    Pre 


19.95 
29.95 

39.95 


All  Shipments  FEM  or  UPS.    Orders  under  S100.00  add  5%  handling  8. 
postage     Orders  over  SI  00.00  add  2.5%  handling  &  postage.    Master  charge/ 
B.ink.imericird/COD  accepted  w/25%  deposit.    California  Residents  add  6% 
tax.    Foreign  Orders  .,dd  8%  handling. 


PUlfcK     Irvine,  California  92713 

New  Phone  (714)  558-8813 


^irNO\N 


-ft    SOCKETS    if. 


14  Pin. ww  1  level 

14  Pin  ww  2  level 

14  Pi 

16  Pin  v,w  1  level 

16  Pin  ww  2  level 

16  Pin 

18  Pin  ww  3  level 

22  Pin 

24  Pin 

24  Pin 

24  Pin 

40  Pin  ww 

8  Pin  S/T 

14  Pin  S/T 

16  Pin  S/T 

18  Pin  S/T 

22  Pin  S/T 

24  Pin  S/T 

28  Pin  S/T 

40  Pm  S/T 


j  1  I, 


SL1610C 

SL1611C 

SL1612C 

SL1613 

SL1621C 

SL1623C 

SL1626C 

SL1630C 

SL1640C 

SL1641 C 

SL1652C 

SL16S0C 

SL560 


1.95 
1.95 
1.95 
1.95 
2.95 
2.95 
2.95 
1.95 
1.95 
5.95 
7.50 
595 


-*f-    DIVIDERS 

* 

SP8600    S   6.95 

SP8632 

10.00 

SP8601         4.25 

SP8634 

35.00 

SP8602       16.00 

SP8635 

27.50 

SP8603      14.50 

SP8638 

22.50 

SP8604         8.25 

SP8637 

18.00 

SP8607       17.00 

SP8640 

6.20 

SP8613      17.50 

SP8641 

7.50 

SP8614       18.00 

SP8642 

12.50 

SP8615      20.00 

SP8643 

20.00 

SP8616      22.00 

SP8646 

6.50 

SP8620       12.50 

SP8647 

8.00 

SP8621         8.50 

SP8650 

25.00 

SP8622        6.50 

SP8651 

18.50 

SP8630      20.00 

SP8652 

12.00 

SP8631       12.00 

SP4020 

$12.95 

CB  Sytbesi/er 

SP8790 

16.95 

8921         S12.95 

SP8794 

9.95 

8922            Pair 

SP8685 

16.95 

8T26 

2  for  S4.95 

L,  8T97/8097 
*  1488 

6  for  S5.00 

SI. 25 

1489 

SI. 25 

DM8130 

2  for  S4. 95 

DM8131 

2  for  S4.95 

74LS367 

S   .72 

74LS368 

S  .79 

MH0026 

S2.95 

75452 

10/2.50 

74LS138 

SI. 39 

74166 

S   .69 

741HC 

10/2.50 

93LO0 

10/3.50 

LM301AH 

10/2.50 

LM308H 

10/4.95 

k-- 

MC1733CL 

10/4.95 

yC 

.7438 
"K4558 

10/2.50 

10/4.95 

LM306H 

10/4.95 

8T22A 

10/2.95 

■jf  SHIFT  REGISTERS 


MM500     . 

MM5013 
MM5016 
MM5017 
P2405      . 
N2518B  . 
N2533     . 
3341  FIFO 
3347  FIFO 
2841  FIFO 
2812  FIFO 
TM83002LR 
TMS3132NC 

1402  .  .  . 

1403  .  . 

1404  .  .  . 


SI.  25 
2.95 
4.95 
2.95 
5.95 
■1.95 
4.95 
6.95 
6.95 
11.95 
11.95 
3.95 
2.95 
3.95 
3.95 


-ft    DISPLAYS/LEDS 


FND  367  (.375) 

1.35 

FND  500  (.5001 

1.25 

FND  507  (500) 

1.00 

FLV  HORedlrt 

5/1.0C 

FND  800  (.800) 

2.50 

FND  807  (.800) 

2.50 

TRANSI 

si 

ORS 

2N3904  .     .     . 

5/S1.00 

2N3906  . 

5/S1.0G 

WPSA13 

4/S1.0C 

2N2369  . 

5/S1.00 

2N2221  . 

5/S1.0C 

2N3440  . 

4/S1.0C 

2N5139  . 

5/S1.00 

2N5134  . 

5/S1.00 

2N4976 (Rl 

wer)     S9.95 

2N3724A 

4/S1.0C 

2N3495  . 

SI. 95 

2N3702  . 

4/S1.00 

2N2484  . 

3/S1.0C 

2N3766  . 

2/S1.8* 

2N3692  . 

5/S1.00 

2N3055  . 

$   .80 

2N3771  . 

S1.69 

2N3772 

S1.69 

SPT410/DT 

54 

0 

S   .99 
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SOFTWARE  SECTION 


SHORT  SOFTWARE  ROUTINES 


DAY  OF  THE  WEEK 
PROGRAM 
JHDOTWP 


by  Jim  Huffman 


INTRODUCTION 

Here  is  a  day  of  the  week  program  such  as  those  used 
by  financial  people  to  determine  the  day  of  the  week 
for  any  date  since  September  14, 1752,  which  is  the  date 
that  England  and  its  colonies  switched  from  the  Julian 
calendar  to  the  Gregorian  calendar.  At  that  time,  they 
suppressed  several  days  which  interrupted  the  continuity 
of  the  calendar.  The  Julian  calendar  was  falling  behind 
by  three  days  every  400  years.  There  is  a  trap  built  into 
the  program  to  determine  whether  you  have  entered  the 
year  before  1752,  and  if  you  have  it  will  tell  you  so.  If  you 
enter  a  month  before  September,  1752,  it  will  also  tell  you 
so,  and  if  you  enter  a  day  before  the  14th  of  September, 
1752,  the  trap  will  inform  you  of  your  error.  The  trap  is 
located  in  steps  31-38  of  the  program. 

PROGRAM  CONTROL 

Note  step  10;  this  program  uses  the  control  P  and  con- 
trol V  operators  as  control  characters  to  home-up  the 
cursor  and  erase  the  screen  of  my  CT1024  terminal.  This 
may  have  to  be  modified  to  suit  your  terminal.  There  are 
two  basic  subroutines,  and  a  main  routine  that  calls  up 
the  common  Algorithms  and  then  uses  them  in  determin- 
ing the  values  of  the  variables.  Once  the  program  deter- 
mines the  numeric  value  of  the  day  of  the  week,  0-6  (with 
0  equaling  Sunday)  then  it  determines  the  string  value  of 
that  variable  so  the  program  prints  the  day  of  the  week  as 
string  data  rather  than  as  numeric  data. 

Endless  loop  capability  is  provided  in  steps  280  and  290 
so  that  you  can  find  several  days  if  you  need  them.  There 
are  47  total  statements,  although  statements  31-38  are 
optional  and  used  for  the  trap  which  you  need  only  under 
conditions  explained  above,  i.e.,  if  the  operator  enters 
any  dates  before  September  14,  1752.  The  formula  for  the 
day  of  the  week  is  given  by 

DAY    =    (n1    +    N2  —   N3    +    N4    +    D  —   1)  —  7    x 

Int  ((N1  +  N2  —  N3  +  N4  +  D  —  1))/7. 

PROGRAM  EXAMPLE 

#RUN 

(HOMEUP/ERASE) 

ENTER  MONTH,  DAY,  YEAR:  IE  05,17,1945 

705,26,1946 


SUNDAY 

ANOTHER7YES 

(HOMEUP/ERASE) 

ENTER  MONTH,  DAY,  YEAR:  IE  05, 17, 1945 
709,13,1752 

YOUR  ENTRY  IS  BEFORE  SEPTEMBER  14,  1752.  RE- 
ENTER MONTH,  DAY,  YEAR:  IE  05,17,1945 

ETC. 

PROGRAM  BASIC  LISTING 


0000 
000  1 
0002 
0003 
0004 
0005 
00  10 
0020 
00  30 
0032 
00  3  3 
0031 
00  3  S 
00  3  f 
00  3  7 
003R 
00  40 
00  50 
00S0 

00  70 
00R0 
0100 

01  10 
0120 
0130 
01  40 
0150 
01  f.0 
0170 

01  90 
0195 
0200 
0210 
0220 
0230 
0240 

02  50 
02  f.0 
0270 
02R0 
0290 
0300 


:  IE    05,  1  7,  1945" 


REM    **»*DAY    OF    WFFK    PROGRAM 

REM    PROGRAMMED    BY    J.     HUFFMAN 

REM    MICROCOMPUTER:     SWTP     f.800 

REM    SUPPORT    SOFTWARE:     SMTP'S    8K    BASIC 

REM  MEMORY  REQUIREMENTS: 

RFSTORF 

PRINT  "" 

PRINT  "ENTER  MONTH,  DAY,  YFAR 

INPUT  M,D,Y 

IF  Y<1752  THFN  PRINT  "INVALID  -PRE  1752" 

I F  Y<> 1 752  THFN  100 

IF  M>9  THFN  100 

IF  M<9  THFN  PRINT  " IN VAL I D--PRE  SEPT  1752 

IF    D>=14    GOTO     100 

PRINT    "YOUR    ENTRY     IS    BEFORE    SEPT     14,1752    RF-ENTF.R" 

GOTO    20 

GOTO     100 

LET    X=INTC.  f.*  I/M) 

RETURN 

LFT    X=Y1/,I00 

RETURN 

GO  SUB    50 

Y1=Y-X 

M1=M+12*X 
GOSIIB    70 

N4-INTCX/4) 

N3=INTCX) 

N2=INT( (5*Y1 >/4) 

N1=INT( 13*(Ml+l>/55 

X=N 1*N2-N3+N4+D-1 

A=X- (7*INT(X/7> ) 
DATA  0, SUNDAY, 1 , MONDAY, 2, TUESDAY,  3,  WEDNESDAY 
DATA  4, THURSDAY, 5, FRIDAY, 6, SATURDAY 
READ  M,N$ 
IF  A<>M  THEN  220 
PRINT 
PRINT  N$ 
PRINT 
RESTORE 

INPUT  "ANOTHER  CYES  OR.  NO)", OS 
IF  OS  =  "YES."  GOTO  10 
END 


END** 


*   *  *  *  *   i 


[**  +  ************■* 
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MICROCOMPUTER 


I702A1. 

2704 
2708 
520  SA() 
5204.AQ 

11M761  1  -5 

74j?;R- 

74*337 

s:*: SB 


.  K  R,t  ]  us  TS  l!r 
.  S  Hit  1  us  rs  lit 
,  S  Rit  450  n>  TS  lit 
x   S  Hit    ISO.ns   TS    I: 


■nhlc       30.00 


WAVFFORM  CgSERATOR 

8038  VCO 

MC4024  Oual    VCO 

S66  VCO-Functi 


:si3       s 
Mct>5;iAr7 

243]-  ! 


cm: [jo  tip 
cm3j:i   is 


SHIFT  REGISTERS 


WIS  Ob 
2509K 

:sish 

2S33V 

TMS3002 
TMS3112 
MMSOSfi 


1 . S    MM; 
2.0    Ml!: 

1  .  5    Ml'l ; 

1.0   Mil: 

2.0    Mil; 

1 .5  MH: 


HISC   OTHER   COMPOMAIS 

HH002SO  dual  Low  Cos 
MI0826CN  j  wi:  Dual  Ml 
V8T2(l  Ri    Di  rection: 


DMSOU8  Tri    State  Hex    Invi 

14(1  R52S2  ijuad   Line   l» 

1489  RS232   Quad    Line    Ri 

[>-S2U"A  iju.i.l    \A\P    to    MllS    ! 

C-3*04  h    Bit    Latch    12    ns 

P.3408A  Tri    State   He*   WIS 
P-4201 
MM-S320 
MM- S3h^ 

dm -r  nil 

DM- S 131 
DM  ■  S  8  J  1 
DM- 88  33 
DM-8835 


Clock 

I  V  Cai 


rato 


Ten  Hi i    Conpur.nor 
ti    Hit    Comparator 
I     Input     him   SAX"   In 
i)u;id   Tr 


i.'iJ   Tr 


tfltC   Tr. 


[TR1602A]    30    Klh 


fi    Rit    CPU 
Improved    Si'QS 
Super    SOOR 
CPU    ( S8BU) 
CPU    (38501 


l/n   Port 
tylnterru 
c-cl  iona 1 


I'rojjr 

Proyr 
Trocr 


Control  let 


JilSflM. 
MH52P1 
MMSJ(i2 

MM52"H 

mms:sh 


JADE  CO.  OFFERS 


THE  ITEMS  SHOWN  IN  THIS  AD  FOR  IMMEDIATE  SHIPMENT 
FROM  STOCK.  IN  ADDITION  WE  STOCK  OVER  4,000  OTHER 
ITEMS.  INCLUDING: 


1.  All  Standard,  Hi-Speed,  Low  Power,  Schottky  TTL  Product 

2.  All  Linear  Devices 

3.  Transistors— Diodes 

4.  Clock  Kits  &  Modules 

5.  Vectors  &  AP  Products 

6.  Resistors-Capacitors 

7.  Video  Games  &  Chips 

8.  PROM  Setters  [E-Prom] 

9.  Wire  &  Wire  Wrap  Tools 


SPECIAL  OF  THE  MONTH 


2708  E-PROM 
Price  $30.00  ea. 


master  charge 


ij 


Digital  Clock  Module 


•Complete, needs   Only 
transformer  I.  s*ltc 
•Clock  Radio  At..r- 
•12   hr  f,   tx'li: 


APPLICATIONS 
"Clock  raJm 
■Pe-k    flock* 


«? 


t^ 


MA  1002  A 
$10.  95 


-p— "H 


fc-p-g  ^lji;n.»;;r 


'lay     o[ 


en  di-plav 
tine  base 
color    filie 


Lock    not    .if    ' 
Uten    display 

hi      dash      .lllt-M 

■  lie.  re.u  ion  vi 
Atr^r.n  t  .'Mar 

1  1-.irt.iHi-  h;it 
..|.er..:cJ    m- 


MA  1003 
$24.  95 


xii   nisn.Ai 


TIME  BASE  CHIP 


CLOCK  CHIPS 


12   V   AC    *    200   i 
■Blanking  conin 

•AM    TM   Option 

■:4   hr  Capabil i 


NIXIK  CLOCK   m 

$12.95 

Transformer 
IIO-mv  Af   ZOOna 
Si  .SO 


MH5J12 

mm:,  sin 


MMSS-HN 
MMS37SV 


74LS00 


Power  5c  not  Ik 


CONNECTORS 


FIHT    fONS'lCTnttS 


y 


74LSOO 
74LS02 
74L503 

74LS04 
74LS05 
7  4LS08 
74  LSI II 
74I.S11 
74LS12 
74LS20 
74LS21 
74LS30 
74LS32 
741. S37 
741.S4  2 
741.S51 
74I.S73 
74LS-4 
74I.S70 
74LS78 
74LS85 
74LS86 
74LS95 
74I.S107 
74  LSI nn 
741.S1  12 
741.S113 
74LS122 
74  LSI  39 
7  4  LS 1  SI 
74LS1S3 
74LS155 
74LS157 
74  LSI  111 
74LS169 
74LS174 
74LS175 
74  LSI  91 
74LS192 
74LS195 
74LS196 
74LS24S 
74LS2S1 
74LS266 
74LS365 
741  S367 
74F.S36S 
74LS386 


.4(1 
.50 

.41) 
.40 
.40 


.60 
.60 


1.50 
1  .60 
1.60 

1.30 
1.50 


1.9S 
2.45 
2.60 
1.3S 


1.00 
1.00 
.75 


CMOS 


:  nil  Gate 
>ot  WD  Cj 
iui    OR   Gat 


RIT- 

Ip/po^n   Coi.nl 

4/1* 

"SJ  .:<■    ..,,- 

'i,,..l 
Una! 

i    Bii    Pcti  ide 

I     *\ti/OW      <rl 
I    RTf   linir- 

Electronics  for  the  Hobbiest  and  Experimenter 

5351  WEST  144th  STREET 

LAWNDALE,  CALIFORNIA  90260 

(2131  679-3313 


SOCKETS 


C    SOCKETS 


Lo  Pro    Tin 
Lo  Pro   Open  Frai 
Hire  WraD   Tin 
Standard  PC   T 

Lo  Pro  (Open  Frai 
Standard  PC   T 
Wire  Wrap   Tin 
Lo  Pro   (Open  Fr 
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The  Small  Systems  Journal 


Isn't  it  time  .  . . 
you  had  your  own  personal  computer? 

Read  EIT1 ,  the  leading  national  publication  covering  the  fantastic  new  field  of  per- 
sonal computer  applications.  Today,  large  scale  integration  has  made  it  possible  for 
the  individual  to  enjoy  the  unique  benefits  of  a  general  purpose  computing  system. 
Now,  an  entire  micro  industry  markets  microcomputer  related  items,  products  that 
range  from  computer  system  kits  to  peripherals,  software  and  literature  on  the  sub- 
ject. But  where  should  you  go  for  all  the  details  about  your  personal  involvement  in 
computer  technology? 

Read  BVTI  ,  the  Small  Systems  Journal  devoted  exclusively  to  microcomputer 
systems.  Every  issue  a  monthly  compendium  of  lively  articles  by  professionals,  com- 
puter scientists,  and  serious  amateurs. 

•  Detailed  hardware  and  software  design  articles  authored  by  individuals  who  are 
experimenting  in  the  field. 

•  Tutorial  background  articles  on  hardware,  software  and  applications  ideas  for  the 
home  computer  and  general  topics  of  computer  science. 

•  Reviews  of  processors  as  candidates  for  small  general  purpose  systems. 

•  An  editorial  bias  toward  the  fun  of  using  and  applying  computers  toward  personally 
interesting  problems  such  as  electronic  music,  video  games,  control  of  systems  for 
hobbies  from  ham  radio  to  model  railroading,  uses  of  computers  from  burglar 
alarms  to  private  information  systems. 

•  Advertisements  of  the  firms  who  bring  you  products  to  help  expedite  your  personal 
computing  activities. 

•  Information  on  clubs,  newsletters  and  other  social  activities  of  the  individuals 
engaged  in  personal  computing. 

Don't  miss  a  single  BVTI ,  Order  your  subscription  today  by  filling  in  this  coupon,  or 
phone  your  request  directly  —  call  603/924-7217  and  ask  for  subscription  department. 


Read  your  first  copy  of  BYTE  from 
cover-to-cover.  If  it's  everything  you  ex- 
pected, honor  our  invoice.  If  it  isn't,  just 
write  'CANCEL'  across  the  invoice  and 
send  it  back.  You  won't  be  billed  and  the 
first  issue  is  yours  to  keep. 

Allow  4  to  6  weeks  for  processing. 


70  Main  St.,  Peterborough,  N.H.  03458 

Please  enter  my  subscription  to  BYTE. . . 
□  $30  Three  Years 
D  Bill  Master  Charge 

Credit  Card  Number  Q  QDQ  Q  Q  D  O  DO  DD  D  D 


!BITI 


□  $12  One  Year 

D  Bill  me 

D  Bill  BankAmericard 


D  $22  Two  Years 
D  Check  Enclosed 


Credit  Card  Expiration  Date 

Name  (Please  Print)  

Address    

City    


_State_ 


-Zip_ 


CIRCLE  INQUIRY  NO.  55 


130  INTERFACE  AGE 


JUNE  1977 


SOFTWARE  SECTION 


SOFTWARE  GAMES 


"STAR  LANES" 

A  NON-PROGRAMMER  WRITES  A 
COMPUTER  GAME 

by  Steven  Faber 


INTRODUCTION 

Since  I  had  no  significant  background  in  programming, 
I  spent  the  year  or  so  since  completing  my  Altair  8800 
writing  simple  programs  on  the  order  of  computing  the 
current  value  of  a  stock  portfolio,  bidding  jobs  for  my 
company,  or  calculating  my  mortgage.  I  left  the  game- 
writing  programs  to  the  "whiz  kids."  You  publish  them; 
I'll  type  them  in.  When  not  playing  with  my  own  simple 
programs,  I  spent  my  time  entering,  modifying  and  play- 
ing existing  game  programs.  I  exhausted  the  national 
magazines,  anthologies  and  other  publications.  It  would 
only  be  a  matter  of  time,  I  assured  myself,  given  the 
population  explosion  of  amateur  programmers,  until  the 
new,  original,  complex  game  programs  found  their  way 
to  publication.  Alas,  this  has  not  been  the  case.  Where 
are  the  new  Star  Treks,  Star  Traders,  etc.?  In  retaliation, 
I  decided  to  attempt  a  new  game  of  my  own.  Hence, 
Star  Lanes,  printed  here. 

The  game  of  Star  Lanes  is  written  in  Altair  8K  BASIC 
Version  3.2.  If  the  instructions  are  deleted,  it  will  run  on 
about  7K  on  top  of  BASIC.  It  can  be  crunched  smaller 
if  the  matrices  are  trimmed  to  allow  only  two  players. 

Star  Lanes  combines  financial  and  position  strategies 
as  players  attempt  to  lay  claim  to  valuable  pieces  of 
real  estate  between  stars.  The  galaxy  in  this  game  is  a 
9x12  matrix.  As  spaces  are  linked  up,  shipping  compan- 
ies are  formed,  stock  in  those  companies  is  issued,  sold 
on  the  open  market,  and  converted  into  stock  in  the 
surviving  company  when  companies  are  merged.  As  the 
game  progresses,  each  player's  portfolio  of  stock 
increases  in  value.  At  the  end  of  the  game,  the  wealthiest 
player  wins  (See  the  instructions  in  the  sample  run, 
below). 

HOW  THE  PROGRAM  WORKS 

An  abbreviated  flow  chart  is  included  here.  Access  to 
the  portfolio  and  map  print-out  subroutines  at  the  input 
statements  has  been  left  out  for  the  sake  of  clarity. 

LINES  100-130:  Initializes  the  galactic  matrix,  M(I,J). 
Stars  are  placed  in  approximately  one  out  of  every 
twenty  spaces,  using  the  RND  function. 

LINES  130-170:  Initializes  player  roster,  decides  first 
player  to  move,  and  branches  to  LINE  220. 

LINES  200-210:  Counts  moves  and  changes  players. 
If  the  move  counter  shows  48  completed  moves, 
program  branches  to  LINE  9500,  where  final  scores 
are  computed  and  printed. 

LINES  220-340:  Selects  five  "Legal  Moves"  for  the  player 
to  select,  using  the  RND  function.  The  logic  for 
deciding  which  moves  are  legal  is  shown  in  the 
expanded  flow  chart,  Figure  2. 

LINES  340-390:  Prints  the  map,  offers  legal  moves  to 
player,  and  inputs  player's  selected  move. 

LINES  400-790:  Assigns  value  to  selected  space  to 
JUNE  1977 


identify  it  in  the  galactic  matrix.  Numerical  assign- 
ments are  made  as  follows: 

M(I,J)  =  1   Space  is  unoccupied 

=    2  Space  is  unattached  outpost 

=    3  Space  is  a  star 

=    4  Space  is  assigned  to  Altair  Starways 

=    5  Space  is  assigned  to  Betelgeuse,  Ltd. 

=    6  Space  is  assigned  to  Capella  Freight  Co. 

=    7  Space  is  assigned  to  Denebola  Shippers 

=  8  Space  is  assigned  to  Eridani  Expediters 
Program  first  checks  to  see  if  the  selected  space 
should  be  an  unattached  outpost  i.e.,  having  no  adjacent 
occupied  spaces,  then  program  checks  to  see  if  the  new 
space  causes  a  merger.  If  so,  it  branches  to  subroutine 
at  LINE  1060.  Program  then  checks  to  see  if  selected 
space  adds  to  an  existing  shipping  lane.  If  so,  it  recom- 
putes the  value  of  the  stock  in  that  company.  If  the 
selected  space  forms  a  new  company,  computer  assigns 
value  to  the  stock  of  the  new  company,  assigns  a  name 
to  the  company  and  awards  five  shares  of  stock  to  the 
player.  Lastly,  the  value  of  the  stock  is  checked  to  see 
if  it  is  to  be  split.  If  so,  program  branches  to  subroutine 
at  line  1400. 

LINE  800:  Computes  and  awards  dividends  to  player. 

LINES  810-900;  Stock  Market.  Player  is  offered  stock  in 
all  active  shipping  companies.  If  he  buys,  the  cost  of 
the  stock  is  deducted  from  his  bank  balance.  Program 
then  branches  back  to  LINE  200. 

SUBROUTINES 

LINES  1000-1050:  Prints  the  map. 

LINES  1060-1170:  Calculates  which  company  is  the 
survivor  in  a  merger. 

LINES  1180-1370:  Performs  calculations  needed  to 
accomplish  merger.  Prints  announcement  of  merger, 
conversion  of  stock,  and  cash  bonus  paid  each  player. 
New  stock  value  is  checked  to  see  if  stock  should  be 
split.  If  so,  program  branches  to  subroutine  at  LINE 
1400.  Lastly,  smaller  company  is  cleared  from  the 
records,  so  that  a  new  company  may  be  formed  later 
in  the  game. 

LINES  1400-1480:  Calculates  Stock  Splits. 

LINES  8000-8760:  Prints  the  instructions. 


LIST  OF  VARIABLES  USED  IN  STAR  LANES 

M(R,C)    =  Galactic  Matrix  where  R  (1-9)  is  the  row,  and 
C  (1-12)  is  the  column  of  a  given  space. 
S(I,J)       =  Quantity  of  Stock  matrix  where  I  (1-5)  is  the 

number  of  the  shipping  company  and  J  is  the 

player  number. 
D1(l)        =  Stores  the  net  worth  of  each  player. 
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S1(l)        =  Stock  price  for  company  #l. 

Q(l)         =  Number  of  spaces  occupied  by  company  #l. 

B(l)  =  Cash  in  bank  for  Player  #l. 

M$(l)       =  Prints  name  of  company  #l. 

M$  =  Prints  column  designation  (A-L)  where  1  =  A, 

2=B,  etc. 

L$(l)  =  Prints  space  designation  on  galactic  map, 
where  1  =  1-8.  Uses  same  numerical  assign- 
ments as  the  galactic  matrix,  i.e.,  1  =  empty 
space,  2=  unattached  outpost,  etc.  (See  text). 

R$,  R3$  =  Input  string  for  player  response. 

P$(|)        =  Prints  name  of  player#l. 

P1  =  Number  of  players. 

P  =  #of  playerthisturn. 

I,J,I3,J3  =  For,  next  loop  variables. 

K  =  Counts  moves. 

R(I),C(I)  =  Stores  row,  column  designation  of  computer 
offered  legal  moves. 

A1,A2,A3,A4,R3,R2,C2,F1,F2,F3,F4,T,T1,X,X1  =  Tempor- 
ary variables. 


MICROCOMPUTER  INSTRUCTIONS 

How  many  players  (2-4)?  2 

Does  any  player  need  instructions?  Yes. 

Star  Lanes  is  a  game  of  interstellar  trading.  The  object 
of  the  game  is  to  amass  the  greatest  amount  of  money. 
This  is  accomplished  by  establishing  vast,  interstellar 
shipping  lanes,  and  purchasing  stock  in  the  companies 
that  control  those  trade  routes.  During  the  course  of  the 
game,  stock  appreciates  in  value  as  the  shipping  com- 


RAM  BOARD  SALE 

Buy  4  Kits  get  8  slot  mother  board  free 

4K  Low  Power  Static  RAM  Board 
Kit  $79.95 

FULL  HIGH  IMPEDENCE  BUFFERING  •  4.5"  x  6"  WITH  STD  44 
PIN  GOLD-PLATED  EDGE  CONNECTOR  •  MILITARY  QUALITY 
PC  BOARD  WITH  PLATED  THROUGH  HOLES  •  450  NS  LOW 
POWER  2102  RAMS  •  ON-BOARD  ADDRESS  DECODING 
INCLUDES  FULL  DOCUMENTATION 

6800  OEM  Prototype  Sets 

PROTOTYPE  BOARD  (With  Sockets)  .  „  _  „ 

See  September  issue,  p.  72  for  details.  42.50 

LOW  COST  6800  STARTER  SET 

Includes  board,  sockets,  6800  CPU,  6810  RAM, 

6820  PIA,  address  decoder,  documentation  for       «/l  nc 

minimum  system.  84.95 

NEW  1K  RAMS  at  Surplus  Prices   oino 

Check  Date  Codes  and  Compare  fclOZ"!      1.45 


UNGAR:50T7  Station 


41.67  Now  35.00 


CONTINENTAL  SPECIALTIES  CORP: 

Experimentor  300  Rag.    9.95    Now   8.00 

Logic  Monitor  I  Reg.  84.95   Now  68.00 

DISCOUNTS  AVAILABLE  AT  OEM  QUANTITIES 

KATHRYN  ATWOOD  .  Calif.  Residents  add  6  sales  tax 
ENTERPRISES  -For  total  orders  less  than  $25.00 

PO    BOX  5203  add  $1.25  shipping  and  handling 

ORANGE    CA  92667        Estimated  shipping  time  7  days  ARO 
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panies  become  larger.  Also,  smaller  companies  can  be 
merged  into  larger  ones,  and  stock  in  the  smaller  firm  is 
converted  into  stock  in  the  larger  one. 

Each  turn,  the  computer  will  present  the  player  with 
five  prospective  spaces  to  occupy  on  a  9  x  12  matrix 
(Rows  1-9,  Columns  A-L).  The  player,  after  examining  the 
map  of  the  Galaxy  to  decide  which  space  he  wishes  to 
occupy,  responds  with  the  row  and  column  of  that 
space,  I.E.,  7E,  8A,  etc.  There  are  four  possible  moves  a 
player  can  make. 

1.  He  can  establish  an  unattached  outpost  —  if  he 
selects  a  space  that  is  not  adjacent  to  a  star,  another 
unattached  outpost,  or  an  existing  shipping  lane,  this 
space  will  be  designated  with  a  '  +  '.  He  will  then  proceed 
with  stock  transactions. 

2.  He  can  add  to  an  existing  lane.  If  he  selects  a  space 
which  is  adjacent  to  one  —  and  only  one  existing  ship- 
ping lane,  the  space  he  selects  will  be  added  to  that 
shipping  lane,  and  will  be  designated  with  the  first  letter 
of  the  company  that  owns  that  lane.  If  there  are  any  stars 
or  unattached  outposts  also  adjacent  to  the  selected 
space,  they,  too,  will  be  incorporated  into  the  existing 
lane.  Each  new  square  adjacent  to  a  star  adds  $500  per 
share,  and  each  new  outpost  adds  $100  per  share  to  the 
market  value  of  the  stock  of  that  shipping  company. 

3.  He  may  establish  a  new  shipping  lane.  If  there  are 
five  or  less  existing  shipping  lanes  established,  the 
player  may,  given  the  proper  space  to  play,  establish  a 
new  shipping  lane.  He  may  do  this  by  occupying  a  space 
adjacent  to  a  star  of  another  unattached  outpost,  but 
not  adjacent  to  an  existing  shipping  lane.  If  he  establishes 
a  new  shipping  lane,  he  is  automatically  issued  5  shares 
in  the  new  company  as  a  reward.  He  may  then  proceed 
to  buy  stock  in  that  company,  or  any  other  active  company, 
as  described  below.  The  market  value  of  the  new  stock 
is  established  by  the  number  of  stars  and  occupied 
spaces  as  described  in  #2  above. 

4.  He  may  merge  two  existing  companies.  If  player 
selects  a  space  adjacent  to  two  existing  shipping  lanes, 
a  merger  occurs.  The  larger  company  takes  over  the 
smaller  company;  the  stock  of  the  larger  company  is 
increased  in  value  according  to  the  number  of  spaces 
and  stars  added  to  its  lane.  Each  player's  stock  in  the 
smaller  company  is  exchanged  for  shares  in  the  larger 
on  a  ratio  of  2  shares  of  the  smaller  =  1  share  of  the 
larger.  Also,  each  player  is  paid  a  cash  bonus  proportional 
to  the  percentage  of  outstanding  stock  he  held  in  the 
smaller  company.  Note:  after  a  company  becomes  de- 
funct through  this  merger  process,  it  can  reappear  else- 
where on  the  board  if  a  new  company  is  established 
(see  #3  above). 

Next  the  computer  adds  the  stock  dividends  to  the 
player's  cash  on  hand  (5%  of  the  market  value  of  the 
stock  in  his  possession),  and  offers  him  the  opportunity 
to  purchase  stock  in  any  of  the  active  companies  on  the 
board.  Stock  may  not  be  sold,  but  the  market  value  of 
each  player's  stock  is  taken  into  account  at  the  end  of 
the  game  to  determine  the  winner.  If  the  market  value  of 
a  given  stock  exceeds  $3000  at  any  time  during  the 
game,  that  stock  splits  two  for  one.  The  price  is  cut  in 
half,  and  the  number  of  shares  owned  by  each  player  is 
doubled. 

Note:  the  player  may  look  at  his  portfolio  at  any  time 
during  the  course  of  his  turn  by  responding  with  "Stock" 
to  an  input  statement.  Likewise,  he  can  review  the  map 
of  the  galaxy  by  typing  "Map"  to  an  input  statement. 

Game  ends  after  48  moves.  Player  with  the  greatest 
net  worth  at  that  point  is  the  winner. 

JUNE  1977 


SOFTWARE  SECTION 


SOFTWARE  GAMES 


RUNNING  STAR  LANES 

Player  1  What  is  your  name?  Steve. 
Player  2  What  is  your  name?  Debbie. 
Now  I  will  decide  who  goes  first . . . 
Steve  is  the  first  player  to  move. 

MAP  OF  THE  GALAXY 

ABCDEFGH       I 


2 
3 
4 
5 
6 
7 


Steve,  here  are  your  legal  moves  for  this  turn:  4  g  /  4  i  / 

7d/9f/6b/ 

What  is  your  move?  6b 

MAP  OF  THE  GALAXY 

ABCDEFGH       I       JKL 


2 
3 

4 

5 
6 
7 

8 
9 


Debbie,  here  are  your  legal  moves  for  this  turn:  4  d  /  9  f  / 

9e/3e/9l/ 

What  is  your  move?  3e 


A      B 


MAP  OF  THE  GALAXY 
C      D      E      F      G      H      I 


Steve,  here  are  your  legal  moves  for  this  turn:  8  i  /  1  f  / 

5j/9l/4c/ 

What  is  your  move?  9  I 

MAP  OF  THE  GALAXY 


BCD 


1 
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4 
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G      H       I 


Debbie,  here  are  your  legal  moves  for  this  turn:  5  I  /  5  c  / 

2k/1  b/2e/ 

What  is  your  move?  2  e 

Special  Announcement!! 
A  new  shipping  company  has  been  formed! 
Its  name  is  Altair  Starways. 


Your  current  cash  =  $6050. 
Buy   how   many   shares    of 
You  now  own  5?  10. 


Altair   Starways   at   $200. 


MAP  OF  THE  GALAXY 


A      B      C      D 
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Steve,  here  are  your  legal  moves  for  this  turn:  9  k  /  3  f  / 

5j/4i/1  el 

What  is  your  move?  9  k 

Special  Announcement!! 
A  new  shipping  company  has  been  formed! 
Its  name  is  Betelgeuse,  Ltd. 

Your  current  cash  =  $6050. 

Buy    how    many    shares   of   Altair   Starways   at   $200. 

You  now  own  0  ?2. 

Your  current  cash  =  $5650. 

Buy   how  many  shares  of   Betelgeuse,   Ltd.  at  $200. 

You  now  own  5?  8. 


MAP  OF  THE  GALAXY 

ABCDEFGH       I       JKL 
1       •••••••••••• 

2»»«»A»»»«»«« 

•  •••A******* 

5««**«*«****« 
6»      +      »»»«»«»»«» 
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8««**««****** 

•  •••••••••      b      A 

Debbie,  here  are  your  legal  moves  for  this  turn:  9  e  /  7  b  / 

1  c  /  2  j  /  3  k  / 

What  is  your  move?  3k 


Special  Announcement!! 
A  new  shipping  company  has  been  formed! 
Its  name  is  Capella  Freight  Co. 
Time  passes.  There  are  now  5  shipping  companies  active. 

Your  current  cash  =  $810. 

Buy  how  many  shares  of  Altair  Starways  at  $200. 

You  now  own  16  ?  1. 
Your  current  cash  =  $610. 
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Buy  how  many  shares  of   Betelgeuse,   Ltd.  at  $200. 

You  now  own  17  ?0. 
Your  current  cash  =  $610. 
Buy  how  many  shares  of  Capella  Freight  Co.  at  $600. 

You  now  own  1  ?0. 
Your  current  cash  =  $610. 
Buy  how  many  shares  of  Denebola  Shippers  at  $200. 

You  now  own  0  ?0. 
Your  current  cash  =  $610. 
Buy  how  many  shares  of  Eridani  expediters  at  $600. 

You  now  own  5?  1. 

MAP  OF  THE  GALAXY 

ABCDEFGH       I       JKL 
1       •••••••••••• 

3««*«A«     +     *««C* 

6*DD******««o 
7   ••••••••£*•» 

j   ••••••••••   B   B 

Debbie,  here  are  your  legal  moves  for  this  turn:  5  b  /  7  I  / 

3j/4j/9a/ 

What  is  your  move?  3  j 

Your  current  cash  =  $695 

Buy   how   many   shares   of   Altair  Starways   at   $200. 

You  now  own  22  ?  Stock 
Stock  Price  Per  Share      Your  Holdings 

Altair  Starways 
Betelgeuse,  Ltd. 
Capella  Freight  Co. 
Denebola  Shippers 
Eridani  Expediters 
Buy   how   many   shares 

You  now  own  22  ?0. 
Your  current  cash  =  $695. 
Buy  how  many  shares 

You  now  own  8  ?0. 
Your  current  cash  =  $695. 
Buy  how  many  shares  of  Capella  Freight  Co.  at  $700. 

You  now  own  9  ?0. 
Your  current  cash  =  $695. 
Buy  how  many  shares  of  Denebola  Shippers  at  $200. 

You  now  own  5?  3. 
Your  current  cash  =  $95. 
Buy  how  many  shares  of  Eridani  Expediters  at  $600. 

You  now  own  0  ?0. 
More  time  passes. 
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22 
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8 
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9 
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Starways 
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Ltd. 

at   $200. 


at  $200. 


MAP  OF  THE  GALAXY 


A 

B 

C 

D 

E 

F 

G 

H       I 

J 

K 

L 

+ 

• 

A 

• 

• 

•      • 

• 

• 

• 

• 

• 

A 

A 

• 

•      • 

C 

C 

• 

• 

• 

A 

A 

• 

•      C 

C 

C 

* 

• 

D 

• 

D 

D 

D 

D 

• 

D 

• 

• 

•      E 

* 

• 

• 

• 

D 

• 

• 

•      • 

B 

B 
B 

B 

B 

Steve,  here  are  your  legal  moves  for  this  turn:  8  i  /  6  e  / 

61/1  h/4h/ 

What  is  your  move?  8  i 


Special  announcement!! 

Eridani  Expediters  has  just  been  merged  into  Betelgeuse, 

Ltd.!  Please  note  the  following  transactions. 

Old  Stock  =  Eridani  Expediters 

New  Stock  =  Betelgeuse,  Ltd. 


Old 

New 

Total 

Bonus 

Player 

Stock 

Stock 

Holdings 

Paid 

Steve 

7 

4 

25 

$6000 

Debbie 

0 

0 

9 

$0 

Your  current  cash  =  $9520. 

Buy   how   many   shares   of   Altair  Starways   at   $500. 

You  now  own  24  ?  2. 
Your  current  cash  =  $8520. 
Buy  how  many  shares  of  Betelgeuse,  Ltd.  at  $1600. 

You  now  own  25  ?  0. 
Your  current  cash  =  $8520. 
Buy  how  many  shares  of  Capella  Freight  Co.  at  $1000. 

You  now  own  1  ?3. 
Your  current  cash  =  $5520. 
Buy  how  many  shares  of  Denebola  Shippers  at  $700. 

You  now  own  9?  7. 

MAP  OF  THE  GALAXY 
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8«*D««*««BBBB 
9«««*«*««*«BB 

Betelgeuse  has  taken  over  Eridani. 
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It  is  near  the  end  of  the  game,  now.  Denebola  has 
absorbed  almost  every  other  shipping  company. 

Debbie,  here  are  your  legal  moves  for  this  turn:  2  a  /  3  a  / 

1  l/9f/6f/ 

What  is  your  move?  6  f 

Special  Announcement!! 
A  new  shipping  company  has  been  formed! 
Its  name  is  Altair  Starways. 

Your  current  cash  =  $52856. 

Buy   how   many   shares   of   Altair   Starways   at   $600. 

You  now  own  5?  25. 
Your  current  cash  =  $37856. 
Buy  how  many  shares  of  Betelgeuse,  Ltd.  at  $1700. 

You  now  own  53?  15. 
Your  current  cash  =  $12356. 
Buy  how  many  shares  of  Denebola  Shippers  at  $2475. 

You  now  own  379?  5. 
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DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 
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100v 

10mA           .05 

8-pin        pcb        .25        ww 

.45 

2N2222        NPN 

.15 

1N4004 

400v 

1A 

.08 

14-pin        pcb        .25        ww 

.40 

2N2907        PNP 
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600v 

1A 

.08 

16-pin        pcb        .25        ww 
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.25 

1N4007 
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1A 
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18-pin        pcb        .25        ww 

.75 

2N3906        PNP 

.10 
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75v 

10mA           .03 

22-pin        pcb        .45        ww 
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6.2v 

z 

.25 

24-pin        pcb        .35        ww 

1.25 
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10v 

z 

.25 

28-pin        pcb        .35        ww 

1.45 

T1P125        PNP      Darlington 

.35 

1N759A 

12v 

z 

.25 

40-pin       pcb       .50       ww 

1.95 

LED  Green,  Red,  Clear 

.15 

1N4733 

5.1v 

z 

.25 

Molex  pins     .01      To-3  Socket' 

.25 

D.L.747       7  seg  5/8"  high  com-anode 

1.95 

1N5243 

13v 

z 

.25 

XAN72        7  seg  com-anode 

1.50 

1N5244B 

14v 

z 

.25 

2  Amp  Bridge         100-prv 

1.20 

FND  359    Red   7  seg  corn-cathode 

1.25 
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15v 

z 

.25 

25  Amp  Bridge       200-prv 
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C  MOS 

- 

T     T      L       - 
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.15 

7400 
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74176 

1.25 

74H72            .55 

74S133 
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74180 
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74S140 
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4002 
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74181 

2.75 
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74S151 

.35 

4004 

3.95 

7403 

.20 

7476               .30 

74182 
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74H106          .95 

74S153 

.35 

4006 

1.20 

7404 

.15 

7480               .55 

74190 

1.75 

74S157 

.80 

4007 

.35 

7405 

.25 

7481                .75 

74191 

1.35 

74S158 

.35 

4008 

1.20 

7406 

.35 

7483               .95 

74192 

1.65 

74  LOO            .35 

74S194 

1.05 

4009 

.30 

7407 

.55 

7485               .95 

74193 

.85 

74L02             .35 

74S257(  8123) 

.25 

4010 

.45 

7408 

.25 

7486               .30 

74194 

1.25 

74L03            .30 

4011 

.20 

7409 

.15 

7489             1.35 

74195 

.95 

74L04             .35 
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7490               .55 
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74L10            .35 
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7412 
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7413 
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74221 
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.35 

7414 
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74367 
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74L51             .45 

74LS05 
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4017 
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7416 
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74LS08 
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7417 

.40 
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74132           1.35 
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.85 

74141           1.00 
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74S04             .35 
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.75 

4033 
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.45 
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.35 

74S05             .35 
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.75 
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.80 

74151             .75 
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.25 

74S08             .35 
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1.30 
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1.25 
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74S11             .35 
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.25 

74S20             .35 
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1.00 
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.25 

74157             .65 

74H22 

.40 

74S40             .25 

74 LSI  51 

.75 

4043 

1.25 

7451 

.25 

74161             .85 

74H30 

.25 

74S50             .25 

74LS153 

1.20 

4044 

.95 

7453 

.20 

74163             .95 

74H40 

.25 

74S51             .45 

74LS157 

.85 

4046 

1.50 

7454 

.25 

74164             .60 

74H50 

.25 

74S64             .25 

74LS164 

1.90 

4049 

.80 

7460 

.40 

74165           1.50 

74H51 

.25 

74S74             .40 

74LS367 

.85 

4050 

.60 

7470 

.45 

74166           1.35 

74H52 

.15 

74S112           .90 

74LS368 

.70 

4066 

1.35 

7472 

.45 

74175             .80 

74  H  53  J 

.25 

74S114         1.30 

4069 

.40 

74H55 

.25 

4071 

.35 

4082 

.45 

9000  SERI 

ES 

LINEARS, 

REGULATORS,     etc. 

9301 

.85 

8266                     .35 

LM320K5  (7905)1.65 

LM340T-24              .95 

LM723 

.50 

9309 

.35 

8836                     .95 

LM320K12 

1.65 

LM340K-12           2.15 

LM725 

1.75 

9322 

.85 

MCT2                   .95 

LM320T12 

1.25 

LM340K-15           1.25 

LM739 

1.50 

95H03 

.55 

8038                   3.95 

LM320T15 

1.65 

LM340K-18           1.25 

LM741  8-1' 

.20 

9601 

.75 

LM201                  .75 

LM339 

.95 

LM340K-24             .95 

LM747 

1.10 

9602 

.50 

LM301                  .25 

7805  (340T-5) 

.95 

LM373                   2.95 

LM 1 307 

1.25 

LM308    (Mini)      .75 

LM340T-12 

1.00 
1.00 

LM380                     .95 
LM709(8,14PIN)      .25 

LM1458 
LM3900 

.95 

.50 

mi  tznnr\ 

\/~»  is  r> 

LM309H               .65 

LM340T-15 

MtMUn  t   ULt. 

)L.I\b 

LM309K(340K-5).85 

LM340T-18 

1.00 

LM711                      .45 

LM75451 

.65 

74S188  (8223) 

3.00 

LM310               1.15 

NE555 

.50 

1702A 

7.95 

LM311D(Mini)      .75 

NE556 

.95 

MM5314 
MM5316 
2102-1 
2102L-1 

3.00 
3.50 
1.75 
1.95 

LM318    (Mini)      .65 

NE565 
NE566 
NE567 
SN72720 

.95 
1.75 
1.35 
1.35 

INTEGRATED  CIRCUITS  UNLIMITED 

TMS6011NC 

6.95 

7889  Clairemont  Mesa  Blvd.       San  Diegc 

.,  CA  92111        (714)  278-4394 

SN72820 

1.35 

8080  AD 

15.00 

All  orders  shipped  prepaid 

No  minimum 

8T13 

1.50 

Open  accounts  invited 

COD  orders  accepted 

8T23 

1.50 

Discounts  available  at  OEM  Quantities 

8T24 

2.00 

California  Residents  add  6%  Sales  Tax 

2107B-4 

4.95 

24  Hour  Phone    (714)  278-4394 

MasterCharge  /  BankAmericard 
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Figure  1 .  Flow  Chart  for  "Star  Lanes" 
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You  only  have  $12356  —  try  again. 
Buy  how  many  shares  of  Denebola  Shippers  at  $2475. 
You  now  own  379?  4 

MAP  OF  THE  GALAXY 
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Steve,  here  are  your  legal  moves  tor  this  turn:  7  g  /  4  b  / 

1g/7k/2a/ 

What  is  your  move?  7  k 

Special  Announcement!! 
Betelgeuse,  Ltd,  has  just  been  merged  into  Denebola 
Shippers!  Please  note  the  following  transactions. 

Old  Stock  =  Betelgeuse,  Ltd. 
New  Stock  =  Denebola  Shippers 

Old  New  Total  Bonus 

Player         Stock  Stock       Holdings        Paid 

Steve  79  40  426  $9136 

Debbie  68  34  417  $7863 

Special  Announcement!! 

The  Stock  of  Denebola  Shippers   has  split  2  for  1! 

Your  current  cash  =  $98945 

Buy  how   many  shares  of  Altair  Starways  at  $600. 

You  now  own  0  ?0. 
Your  current  cash  =  $98945 
Buy  how  many  shares  of  Denebola  Shippers  at  $2087. 

You  now  own  852  ?  45 

MAP  OF  THE  GALAXY 
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Debbie,  here  are  your  legal  moves  for  this  turn:  5  e  /  9  d  / 

2h/7a/2b/ 

What  is  your  move?  2  h 

Your  current  cash  =  $102416 

Buy  how  many  shares  of  Altair  Starways  at  $600. 

You  now  own  30  ?  0 
Your  current  cash  =  $102416 

Buy  how  many  shares  of  Denebola  Shippers  at  $2187. 
You  now  own  834  ?  46 

Special  Announcement!! 
The  game  is  over  —   here  are  the   Final   Standings 
Cash  Value  Cash 

Player  of  Stock  on  Hand         Net  Worth 

Steve        $1.96174E  +  06        $5030        $1.96677E  +  06 
Debbie       $1.94256E  +  06        $1814        $1.94437E  +  06 

Another  game?  No. 
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STAR  LANES  PROGRAM  BASIC  LISTING 


IH  RFM  THF  GAME  OF  STAR  LANFS  -  AN  INTERSTELLAR  COMMERCE  GAME 

20  REM  FOR  2-4  PLAYERS  -  COPYRIGHT  1977  BY  STEVEN  FABER 

30  REM  WRITTEN  IN  ALTAIR  BASIC  12/17/76 

40  PRINTCHNM 1 2) : PRI NT : PR  INT : PR INTTAB ( 10)"*  S  *  T  *  A  *  R  **"J 

50  PRINT"  L*A*N*F»S*M 

fifl    DIMM (1H, 13).S(5.,4),N$(5>»D1 ( 5>#S1 (5). 9(5) 

70    MS(5>="FRIDANI     EXPFO I TFRS" : FOR  I  =  I  TO  5: FOKJ= I  TO a : S( I , J>  =  0 

75    DI(I)=ft!SUI)=l«H:0(I)  =  H:B(J  )  =  6000  :  NEXT  J,  I 

R0  MS(3)="CAPELLA  FREIGHT  CO  .  ":  MI  (  A  )  =  "DENEBOLA  SHIPPERS" 

90  MS(1 >="ALTAIR  STAP'-.'AYS" : MS ( 2 > ="BFTELGEUSE,  LTD." 

108    LS  =  ". +«APCDF":Mf ="ARCnFFGHI JKL" : FORI  =  I  TO 9 : F0RJ= I  TO  I  2 

1  10    IFINT(RNO<  I  )*i?0)  +  l<>  IflTHENMO*  J)=I  I  GOTO  130 

120    M( I .  J)  =  3 

130    NEXTJ,  I  :  INPUT"HO'.J    MANY    PLAYERS     (2-4)"jPI 

140     INPUT"DOES    ANY    PLAYER    NFED     INSTRUCT  1 0N5"J RS 

150     IFLFFTS(HS,  1  >  ="Y"THENGOSUB8000 

160     FORI  =  1T0P1  :PRINT"PLAYER";  I;  :  INPl'T"WHAT     IS    YOUR    NAME"  I  PS  (  I  ) 

170    NFXTI:PR1NT:PRINT"N0'.V     I     '.-(ILL    DECIDED     WHO     GOES     FI  RST.  .  .  "  l  PR!  NT 

IHH     I=INT(P1*KND( 1 )+!) :PKINTPS(I );"     IS    THE     FIRST    PLAYER    TO    MOVE." 

I  RS    K  =  0 

190    P= I :GOTOP?0 

20(1    K  =  K+  1  :  IFK=48THFN9500 

210    P  =  P+I : ]FP=PI*1THFNP=1 

220     FORI=lT05 

230    RU  )=INT(9*RND<  1)+1):C(D  =  INT(  12»RND(1  )+l> 

240     FORI  !  =  ] -  I  TOO STEP- 1  :  IFRCI  )  =  R( I  1 ) ANDC ( I ) =C ( I  1  )THEN230 

250    NFXT1 1 :  I  FM(P.<  I  )/C(  I ) >> 1THEN230 

260     FORI l=lT05t IFQ(I 1 )  =  0THF.N340 

270    NEXT1 1  :  IFMCRt I ),CC I  )+l  )>30RM(R(  I  ),C( 1  )-l >>3THEN34fl 
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280  I  FMCRC I )+ 1 .C( I >  >>30RMCR< I  )- 1,CC I ) )>3THFN340 
!290  Al=M(R(I).CCI)+l):A2=M<R(I).C<I  )-  1  ) 
300  A3=M(R(]  )+l,C(l  )  )  :A/i;MCHtI)-l,C(I  >  ) 
310  I FA1 =2ANDA2<4ANDA3<4ANDA4<4THEN2  30 
315  I FA2=2ANDA1 < 4ANDA3< 4ANDA4< 4THEN2  30 
320     I FA3=2ANDA1 < 4ANDA2<4ANDA4< 4THEN2  30 

32  5  I FA4=2ANDA1 < 4ANDA2< 4ANDA3<4THEN2  30 
330  I  FA!  =3ANDA2<4ANDA3<4ANDA4<4THENE30 
332  IFA2=3ANDA1 <4ANDA3< 4ANDA4<4THEN230 
335    I FA3=3ANDAI <4ANDA2<4ANDA4<4THEN230 

33  7  I  FA4=3ANDA  ]  <  4ANDA2<4ANDA3<  4THEN230 
340    NEXTI :GOSUBI000:PRINT:PRINTP$CP)! 

350    PRINT"*     HERE    ARE    YOUR    LEGAL    MOVES    FOR    THIS    TURNl" 

360     FORI  =  l T05:PRINTR< I  )  JMIDStME.CC I  )j  ]  ) J "    / " ;  : NEXT  I  : PR  I  NT 

370     INPUT*' WHAT     IS    YOUk    MOVE"  i  RS  :  I  FLFFTS  CR$,  1  )  ="M" THEN GO SUB  1  000  :  GOTO350 

372     IFLEFTSCRS, 1 )  ="S"THENGOSUB 1 4  40 : GOTD3 50 

375    R=VAL CLEFT$<R$. I ) ) 

380    C=ASCCRIGHT$CRS,  I  ) > -  64 : FOR  I  =  I  TO  5: I FR  =  R(I >ANDC=C(I ) THEN 400 

390    NEXTI  :PRINT"THAT     SPACE    WAS    NOT     INCLUDED     IN     THE    L I  ST. . . " : GO  TO  370 

400    A1=MCR-I ,  C) :A2-M(R+  l,C):A3=M(R,C+l):A4=M<R,C-l  ) 

410     IFA1<=1ANDA2<=1ANDA3<=1ANDA4<=  1  THENM  C  R,  C  >  =  2  :  GOTO  800 

420     I FA1>3ANDA2>3ANDA2<>A1THENGO5UB10  60 

430     I FA1>3ANDA3>3ANDA3<>AITHENGOSUB]0  60 

440     I  FA] >3ANDA4>3ANDA4<>A1THENGOSUB1060 

4  50     I FA2>3ANDA3>3ANDA3<>A2THENGOSUBI0  60 

460     I  FA2>3ANDA4>3ANDA4oA2THENGOSUB10  60 

470     IFA3>3ANDA4>3ANDA4<>A3THENGOSUB]0  60 

480     I FA1 <4ANDA2<4ANDA3<4ANDA4<4THEN6  60 

490     IFMCR,C)>3THEN800 

500     I FAI>3THFN I=A1 -3 

510     IFA2>3THFNI=A2-3 

520     lFA3>3THFNI=A3-3 

530     IFA4=-3THENI=A4-3 

540    OCI)=OCI)  +  I  :SI  (I  )=SI  (I >+100:M(R,C>=t *3:GOTO700 

660     FORI=IT05: I FO( I )=0THEN680 

670    NEXTI : I FM ( R, C ) OTHENM C R, C > =2 : GOTO 800 

680     GOSUB7900:PRINT"A    NEW    SHIPPING    COMPANY     HAS    BEEN     FORMED!" 

690    PRINT"IT'S    NAME     IS    "IMS  (  I  )  :  $<  I  #P)*S(  I  *P  )  ■+  5lQ<  I  >»  I 

69  5    PRINT:PRINT:PRINT:PRINT:PkINT 

700     IFA1=3THENSI  (I  )=SI  (D  +  500 

710     IFA2=3THENS1 (I )=S1 (I )+500 

720     IFA3=3THFNS1 (I >=S1 ( I >+500 

730     I FA4  =  3THENS1  ( I ) =S 1 < I ) + 500 

740     I  FA  I =2THENS1  (  I  >  =  5 1 ( [)  +  1 00 : 0 U  )=0( I )  +  l  :M<R-l,C)=I+3 

750     I  FA2  =  2THENS1  C  I  >  =  S  1  (I  1  +  100:0(1  )=QU  >+l  :MCR+l,C)=I+3 

760     I FA3=2THEN51  (I  )  =  51  C I ) ♦ | 00 : Q < I ) =Q ( I  )  +  1  :M(k,C*-  1  )  =  I  +3 

770     IFA4=2THENS1  < I  )  =  S 1(1  ) + I  00 : Q C I > =G < I  )  +  I  : M < R, C-  I  )  =  I  + 3 

780     IFS1  (I)>=3000THFNT1=I  :GOS1JBI400 

790    M(R,C)=I+3 

R00     FORI=1TO5:B(P)=BCP)*INT(.05*S( J#P)*St CI)) :NFXTI 

810    F0RI=1T05: IFQC I >=0THEN900 

820    PRINT"YOUH    CURRENT    CASH=     $"JBCP> 

830    PRINT"BUY     HOW    MANY     SHARES    OF    "!M$U>!"    AT    $" J S I  U  )  : PR  I NTTAB C 5) 1 

840    PRINT"YOU    NOW    OWN"jS<I,P)l 

850     INPUTR3S: I FLEFTI C R3S  ,  1  ) ="M"THENR3$="" : GO SUB  1 000 : GO TO 8 30 

855  I FLEFT$(R3$, 1  > ="S"THENR3$="" : GO SUB  1 440 : GO TO 830 

856  R3=VALCR3$ ) : R3$="" 

860     IFR3*SI (I )<=B(P>THEN880 

870    PRINT-YOU    ONLY    HAVE    $"JBCP);"-     TRY    AGA IN" : GO TO830 

880     I FR3=0THEN900 

890    SCI,P)=SU,P)+R3:R(P)  =  BCP>-<R3*SI  (  I  >  ) 

900   NEXTI : GO TO 080 

1000    PRINTCHHSCI2) : PRINTTAB ( 22 ) "MAP    OF    THE    GALAXY" 

1010    PRINTTABC2I )■•*****»*»  +  **********" 

1020    PRINTTABC 1 2)"    ABCDEFGHJ        JKL" 

1030    F0RR2=lT09:PRINTTABC9>R2l : F0RC2= I  TO  1 2 :PR INT"    " i 

1040    PRINTMID$CL$,M<R2.C2>.  1 ) i"    "1  :NEXTC2 : PR  1  NT :N EXTR2 

1050     RETURN 

1060     Fl=Al-3: IFF1<0THENFI=0 

10  61     F2=A2-3:IFF2<0THENF2=0 

1062  F3=A3-3:IFF3<0THENF3=0 

1063  F4=A4-3: I FF4<0THENF4=0 

10  65    T=Q(F1 )iTI=Fl : I F0CF2)>0CF1 >THENT=QCF2> :TI =F2 

1070    I FQ(F3)>TTHENT=Q(F3> :T1=F3 

10  80     IFGKF4)>TTHENT  =  Q(F4):T1  =  F4 

1090     IFF1=T10RA1 <4THEN1 1 10 

1  100     X  =  F!  IGOSUBI  1 80 

1110     IFF2=T10RA2<4THENI 130 

1  120    X=F2:G0SUB1  I  80 

1  130     IFF3=TI0RA3<4THEN1  1 50 

I  140    X=F3:G0SUB1  180 

I  I  50     I FF4  =  T10RA4<4THEN I  I  70 

1  160    X=F4:G0SUBI  180 

1170    RETURN 

1180    GOSUB7900:PRINTM$(X)J"     HAS    JUST    BEEN    MERGED     INTO    "i 

1190    PRINTME(T1);"!":PRINT"PLEASE    NOTE    THE    FOLLOWING    TRANSACTIONS." 

1200    PRINT:PRINTTABC4>"0LD    STOCK    =    "!MS(X)J"  NEW    STOCK    =    "; 

1210    PRINTMSCTL ) :PRINT 

1220    PRINT"PLAYER"!TAB(10)"OLD     STOCK" J TAB ( 22 ) "NEW    STOCK"! TAB ( 34 > 1 

1230    PRINT"TOTAL    HOLD INGS"! TAB C 53 ) "BONUS    PAID" 

1240     FORI  =  1  TOPI :PRINTPS(I >!TABC I0JSCX, I > ! TAB < 22) I  NT ( C. 5*S ( X,  I  )  )  +  .  5)  1 

12  50    PRINTTAB ( 34 )SCT 1,1 ) + INT C < . 5*S C X, I ) > +. 5)1 

12  60    XI =0: FORI  1  =  1T0P I  :XI=X1+S<X. I  I >:NEXTI  1 

1265    PRINTTAB<53) J 

1270    PRINT"    $"J INT(10*((S(X, I)/XI )*SI (X>)> :NEXTI 

1290     F0RI  =  1T0P1  :SCTI,I>  =  S<Tl,I>  +  INTCC5*S<X,I))  +  .5) 

1300    B(I>=B<I)*INT(i0*C(SCX,I)/Xl)*SlCX))>:NEXTI 

1310     F0RI=IT09:F0RJ=1T0I2: I FM t I , J ) =  X  + 3THENM C I , J ) =T 1 +3 

1315    NEXTJ, I 

1317  A1=M(R-1,C):A2=MCR+I.C) : A3=M CR.C  + 1 ) :A4=MCR.C-1 ) 

1318  Fl=Al-3iIFFl<0THENFI=0 

1319  F2=A2-3: I FF2<0THENF2=0 

1320  9CT1)  =  0(T1)+Q<X):S1CT1>  =  S1CT1)+S1(X)!IFS1(T1  ) > 3000THENGOSUB I  400 


1321  F3=A3-3: I FF3<0THEN F3=0 

1322  F4=A4-3: IFF4<0THENF4=0 

13  40  SI <X)=I00:()CX)=0:FORI  =  1TOP1 lS<X* I )-0iNEXTI 

13  55  PRINT: PRINT: PR  I  NT: PRINT: PR  INT 
1360  M(R,C)=Tl+3 

1370  RETURN 

1400     GOSUB7900:PRINT"THE     STOCK    OF    "J 

1410    PRINTMSCT1  ) J"    HAS    SPLIT    2     FOR     I  I " : S  1  C T  1  >  =  I  NT ( S 1  C T 1 )/2 ) 

1415    PRINT:PRINT:PRINT:PRINT:PRINT 

1420    FORI  1  =  1  TOPI rSCTl* II )  =  2*SCT1j I  1 ):NEXTI 1 

1430     RETURN 

1440    PRINTCHRK  12)  iPRINT 

1450    PRINT"STOCK"iTAB(30)"PRICE    PER    SHARE"! TAB ( 50  V'YOUR    HOLDINGS" 

14  60     FORI  3= 1  TO  5:  I FS I  ( I  3 > = 1 00THEN I  4  80 

1470    PRINTM$CI3)ITAB(30)S1 CI3)lTABC50)S(I3»P) 

1480    NEXTI3:RETURN 

7900     REM     INSERT    BELL     (CNTRL     G>     HERE 

7910    PRINTTAB(22)"SPECIAL     ANNOUNCEMENT  I  !": PR  INT 

7920    RETURN 

8000    PRINT:PRINT"  STAR    LANES     IS    A    GAME    OF     INTERSTELLAR    TRADING." 

8010    PRINT"THE    OBJECT    OF    THE    GAME     IS    TO    AMASS    THE     GREATEST    AMOUNT" 

8020    PRINT'OF    MONEY.     THIS     IS    ACCOMPLISHED    BY     ESTABLISHING    VAST," 

8030    PRINT"INTERSTELLAR    SHIPPING    LANES,     AND    PURCHASING    STOCK     IN" 

8040    PHINT"THE    COMPANIES    THAT    CONTROL    THOSE    TRADE    ROUTES.     DURING" 

8050    PRINT"THE    COURSE    OF    THE    GAME,     STOCK    APPRECIATES    IN    VALUE    AS" 

8060    PRINT"THE    SHIPPING    COMPANIES    BECOME    LARGER.     ALSO*     SMALLER" 

8070    PRINT"COMPANIES    CAN    BE    MERGED     INTO    LARGER    ONES,     AND    STOCK" 

8080    PRINT"IN    THE    SMALLER     FIRM     IS    CONVERTED     INTO     STOCK     IN    THE    " 

8090    PRINT"LARGER    ONE    AS    DESCRIBED    BELO H. " : PR  I  NT 

8100    PRINT"  EACH    TURN,     THE    COMPUTER    WILL    PRESENT    THE    PLAYER    WITH" 

8120    PRINT"FIVE    PROSPECTIVE    SPACES    TO    OCCUPY    ON     A    9X12    MATRIX" 

8130    PRINT"(ROWS     1-9,     COLUMNS    A-L>.     THE    PLAYER.     AFTER    EXAMINING" 

8140    PRINT"THE    MAP    OF    THE    GALAXY    TO    DECIDE    WHICH    SPACE    HE    WISHES" 

8150    PRINT"TO    OCCUPY,     RESPONDS    WITH    THE    ROW    AND    COLUMN    OF    THAT" 

8160    PRINT"SPACE,     I.E.,     7E.     8A,     ETC     THERE    ARE    FOUR    P05SI8LE" 

8170    PRINT"MOVES    A    PLAYER    CAN    MAKE.":PRINT 

8180    PRINT"  1.     HE    CAN     ESTABLISH    AN     UNATTACHED    OUTPOST-     IF    HE" 

8190    PRINT-SELECTS    A    SPACE    THAT     IS    NOT    ADJACENT    TO    A    STAR,     ANOTHER" 

8200    PRINT"UNATTACHED    OUTPOST.     OR    AN     EXISTING    SHIPPING    LANE,     THIS" 

8210    PRINT"SPACE     WILL    BE    DESIGNATED    WITH    A     •+'.     HE    WILL     THEN    PROCEED" 

8230    PRINT"WITH    STOCK     TRANSACTIONS,     AS    LISTED     BELO W. " : PRI NT 

8240    PRINT"  2.     HE    CAN    ADD    TO    AN     EXISTING    LANE-     IF    HE    SELECTS    A    SPACE' 

8250    PRINT"WHICH     IS    ADJACENT    TO    ONE    -    AND    ONLY    ONE    EXISTING    SHIPPING" 

8260    PRINT'LANE,     THE    SPACE    HE     SELECTS     WILL    BE    ADDED    TO     THAT    SHIPPING" 

8270    PRINT"LANE,     AND    WILL    BE    DESIGNATED    WITH    THE     FIRST    LETTER    OF    " 

8280    PRINT-THE    COMPANY    THAT    OWNS     THAT    LANE.     IF    THERE    ARE    ANY    STARS" 

8290    PRINT"OR    UNATTACHED    OUTPOSTS    ALSO     ADJACENT    TO     THE    SELECTED    SPACE," 

8300    PRINT"THEY,     TOO.     WILL    BE    INCORPORATE!)    INTO    THE    EXISTING    LANE." 

8310    PRINT"EACH    NEW    SQUARE    ADJACENT    TO    A    STAR    ADDS    $500    PER     SHARE.     AND" 

8320    PRINT"EACH    NEW    OUTPOST    ADDS    $100    PER    SHARE    TO     THE    MARKET    VALUE" 

8330    PRINT"OF    THE    STOCK    OF    THAT    SHIPPING    COMPANY. " :PRINT 

8340    PRINT"  3-     HE    MAY    ESTABLISH    A    NEW    SHIPPING    LANE-     IF    THERE" 

8350    PRINT"ARE    FIVE    OR    LESS     EXISTING    SHIPPING    LANES    ESTABLISHED." 

8360    PRINT"THE    PLAYER    MAY,     GIVEN    THE    PROPER    SPACE    TO     PLAY,     ESTABLISH" 

8370    PRINT"A    NEW    SHIPPING    LANE-     HE    MAY    DO     THIS    BY    OCCUPYING    A    SPACE" 

8380    PRINT"ADJACENT    TO    A    STAR    OR    ANOTHER    UNATTACHED    OUTPOST,     BUT    " 

8390    PHINT"NOT    ADJACENT    TO    AN     EXISTING    SHIPPING    LANE.      IF    HE    " 

8400    PRINT-ESTABLISHES    A    NEW    SHIPPING    LANE,     HE     IS    AUTOMATICALLY" 

8410    PRINT"ISSUED     5    SHARES     IN    THE    NEW    COMPANY     AS    A    REWARD.     HE" 

8420    PRINT"MAY    THEN    PROCEED    TO     BUY    STOCK     IN    THAT    COMPANY,     OR    ANY" 

8430    PRINT"OTHER    ACTIVE    COMPANY,     AS    DESCRIBED    BELOW.     THE    MARKET    " 

8440    PRINT"VALUE    OF    THE    NEW    STOCK     IS    ESTABLISHED    BY    THE   NUMBER    OF" 

8450    PRINT"STARS    AND    OCCUPIED     SPACES    AS    DESCRIBED     IN     #2    ABO VE. ": PRINT 

8460    PRINT"  4.     HE    MAY    MERGE    TWO     EXISTING    COMPANIES-     IF    PLAYER" 

8470    PRINT-SELECTS    A    SPACE    ADJACENT    TO    TWO     EXISTING    SHIPPING" 

8480    PRINT"LANES,     A    MERGER    OCCURS.     THE    LARGER    COMPANY    TAKES    OVER" 

8490    PRINT-THE    SMALLER    COMPANY,     THE    STOCK    OF    THE    LARGER    COMPANY     I S" 

8500    PRINT" INCREASED     IN     VALUE    ACCORDING    TO    THF    NUMBER    OF    SPACES    AND" 

8510    PRINT-STARS    ADDFD    TO     ITS    LANE,     EACH    PLAYER'S    STOCK     IN     THE" 

8520    PRINT-SMALLER    COMPANY     IS    EXCHANGED    FOR     SHARES     IN    THE    LARGER" 

8530    PRINT"ON    A    RATIO    OF    2     SHARES    OF    THE    SMALLER    =     1     SHARE    OF    THE" 

N540    PRINT-LARGER.     ALSO,     EACH    PLAYER     IS    PAID    A    CASH    BONUS    PROPORTIONAL' 

8550    PF1NT"T0     THF    PERCFNTAGF    OF    OUTSTANDING    STOCK     HE    HELD     IN    THE" 

8560    PRINT"SMALLER    COMPANY.     NOTE:     AFTER    A    COMPANY     BECOMES    DEFUNCT" 

8570    PRINT-THROUGH    THIS    MFRGFR    PROCESS,      IT    CAN     RFAPPEAR    ELSEWHERE" 

8580    PRINT-ON    THF    BOARD     IF    A    NEW    COMPANY     IS    ESTABLISHED     CSEE    *3    ABOVE)' 

8590    PKINT:PRINT"  NEXT     THF    COMPUTER    ADDS    STOCK    DIVIDENDS    TO     THE" 

8600    PFINT-PLAYFR'S    CASH    ON     HAND     ( 52    OF    THF    MARKET    VALUE    OF    THE    " 

8610    PRINT-STOCK     IN     HIS    POSSESSION),     AND    OFFERS    HIM     THE    OPPORTUNITY     TO" 

8620    PRINTMPUkCHASF    STOCK     IN    ANY    OF    THE    ACTIVE    COMPANIES    ON     THE" 

8630    PRINT-BOARD.     STOCK    MAY    NOT    BE     SOLD.     BUT    THE    MARKET     VALUE    OF" 

8640    PRINT-EACH    PLAYER'S     STOCK     IS    TAKEN     INTO     ACCOUNT    AT    THE    END" 

8650    PRINT-OF    THE    GAME    TO     DFTERMINE    THE    WINNFR.      IF    THE    MARKET     VALUE" 

8660    PRINT-OF    A    GIVEN     STOCK     EXCEEDS    $3000    AT    ANY     TIME    DURING    THE    " 

8670    PRINT-GAME,     THAT     STOCK     SPLITS    TWO     FOR    ONE.     THE    PRICE     IS    CUT" 

8680    PRINT"IN    HALF,     AND    THE    NUMBER    OF    SHARES    OWNED     BY     EACH    PLAYER" 

8690    PRINT'MS    DOUBLED .": PRINT 

8700    PRINT"NOTE:     THE    PLAYER    MAY    LOOK    AT    HIS    PORTFOLIO    AT    ANY    TIME" 

8710    PRINT-DURING    THE    COURSE    OF    HIS    TURN     BY     RESPONDING    WITH     'STOCK'" 

8720    PRINT-TO    AN     INPUT    STATEMENT.     LIKEWISE,     HE    CAN     REVIEW    THE    MAP" 

8730    PRINT-OF    THE    GALAXY    BY    TYPING     'MAP'     TO    AN     INPUT     STATEMENT. " 

8740    PRINT:PRINT"GAME    ENDS    AFTER    48    MOVES.     PLAYER    WITH    THE    GREATEST" 

8750    PRINT-NET     WORTH    AT    THAT    POINT     IS    THE    W INNER. ": PR  I  NT : PR  INT 

87  60     RETURN 

9500     GOSUB7900:PRINT"THE     GAME     IS    OVER    -     HERE    ARE    THE     FINAL     STANDINGS" 

9505    PRINT 

9510    PRINT"PLAYER-!TAB(I0)"CASH    VALUE    OF    STOCK" 1  TAB ( 33 >"CASH    ON    HAND"! 

9520    PRINTTAB(50>"NET    WORTH":PRINT 

9530    FORI  =  1  TOPI : FORJ= 1  TO  5 1 D 1 < I )=D K I )  +  (S I ( J)*S( J, I ))INEXTJ»I 

9540    FORI  =  1  TOPI :PRINTP$<I ) ! TABC 1 0>"$")D 1 ( I ) ! TAB C 33 )"$" I B < I > I 

9550    PRINTTAB ( 50 )"$"ID1 (I )+BCI > tNEXTI 

9560     INPUT"ANOTHER    GAME"!  R$  :  I  FLEFTS  <R$,  1  )  ='*Y"THEN70 
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DIGI-KEY  CORPORATION 

Quality  Electronic  Components 


DON'T  FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 
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PRICE  BREAKTHROUGH 


741500  .28 

374LS01  .28 

"74LS02  .28 

74LS03  .28 

i  74LS04  .29 

74LS05  .29 

741508  .29 

74LS09  .29 

74L510  .28 

74LS11  .28 

74L512  .28 

74LS13  .47 

74LS14  1.02 

74L515  .28 

741520  .28 

74L521  .28 

74LS22  .28 

74LS26  .33 

741527  .33 


1N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N4006 
1N4007 
1N4148 


741530  .28 

741532  .33 

74L537  .33 

74L538  -33 

74L540  -28 

741542  .67 

74LS47  .79 

741548  .77 

74LS51  -28 

74LS54  .28 

75LS55  .28 

741573  -39 

74LS74  .39 

74L575  .53 

741576  -39 

74L578  .39 

74LS83  .79 

74L586  .39 


74L590  .57 

74L592  .57 

74L593  .57 

74L5107  .39 

74LS109  .39 

74LS112  .39 

74L5113  .39 

74L5114  .39 

74LS125  .49 

7415126  .49 

7415132  .81 

74LS136  .39 

74L5138  .73 

74LS139  .73 

74L5151  .75 

74L5153  .75 

74LS154  1.10 

7415155  .75 

7415156  .75 


74LS157 
74LS158 
74L5160 
74L5161 
74L5162 
7415163 
7415164 
74LS168 
74L5169 
74L5170 
74L5173 
74L5174 
74L5175 
74L5190 
74LS191 
74L5196 
74LS197 
74L5247 


74LS248  .79 

74LS249  .79 

7415253  .84 

7415257  .75 

7415258  .75 
7415266  .39 
7415283  .79 
7415290  .65 
74LS293  .65 
74L5365  .67 
74L5366  .67 
74L5367  .67 
74LS368  .67 
7415386  .39 
7415670  2.34 
711595  .77 
71LS96  .77 

711597  .77 

71 1598  .77 


Battery 


wrapping 

tool 

95 


ONLY 
COMPLETE  WITH  BIT 
AND  SLEEVE 


WIRE  WRAPPING  WIRE  IN  BULK 

Red  or  Black  30  go.  Kynar 

100'  S2.00  500'  S6.50  1000'  515.00 


LED  DUAL  DIGITS 

PRICED  PER  PAIR  OF  2  DIGITS 

NSN373  0.3"  CC  .  $2.20/Pair 
NSN374  0.3"  CA  .  S2.M/Pair 
NSN584  0.5"  CC  .  S2.60/Pair 
NSN584  0.5"  CA  .  S2.60/Poir 
NSN783  0.7"  CC  .  S3.00/Pair 
NSN784  0.7"  CA  .  S3.00/Pair 

ALL  LEADS  BROUGHT  OUT  FOR  EASE  OF  APPLICATION 


.64/10 
.66/10 
.68/10 
.70/10 
.82/10 
.90/10 
.99/10 
.40/10 


3EBS 


MA  1003  CAR  CLOCK 


Double  Digit  Discounts 
Save  You  Even  Morel 


WATT  ZENER  DIODES 


v  15S1I/C 
V.15SU/C 

v  .is  sn/c 

v  .15  Sll/C 
V.15SI1/C 
v  .15  Sll/C 

v  .15  sn/c 

v  .15  sn/c 

v  .15  Sll/C 
V.15SH/C 


1N5236B  7.5v.15Sll,'C 
1N5237B8.2V.15S11/C 
1N5238B8.7V.15S11/C 
lN5239B9.lv. 15  Sll/C 
1N5240B  lOv  .15  Sll/C 
1N5241B  1 1  v  .15  Sll/C 
1N5242B  12v  .15  Sll/C 
1N5243B  13v  .15  Sll/C 
1N5244B  14v  .15  Sll/C 
1NS245B  15v  .15  Sll/C 


12  Hour  Only 
12  Voh  DC 
Crystal  Time  Base 
Bright  Green  Digits 
Assembled  and  Tested 


Bisza 


NEW  -  FOR  CAR  OR  BOAT! 
The    MA1003   bright   green  floureieerrt 
display   offers   a   brilliance  that   cannot 
be  achieved  by  LED  displays,  a  feature 
that  sold  Detroit ! 


BUT  A-P  PRODUCTS  &  BISHOP 
GRAPHICS  FROM  DIGI-KEY 


SIGNETICS  ANALOG 
MANUAL...  $5.95 


PLESSEY  SAMPLER 

An  assortment  ol  Metofnd  Polyester  Capacitors 
300  Caps  18  Values $26.00 

NSL5053T-1". 18      S15/C 

NSL5056  T-l  ■'. 18      $15/C 


issn 


NIAJ0M 


•II 
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ABOUT  OUR  CLOCKS 

The  MA1002  and  MAIOIO  series  dock  modules  try  Nolionol  Semiconduc- 
tor ore  fully  ossembled  and  tested  clocks  using  a  1  digit  LED  disploy 
ortd  on  M05  integrated  circuit  on  the  some  boord.  Simply  connect 
switches  and  our  special  transformer  and  you  have  a  Fully  functioning 
clock. 

The  MAI003  clock  module  is  o  fully  ossembled  and  tested  12  hour 
clock  using  o  high  brilliance  green  flo-jrescenl  display  and  crystal 
time  base  making  it  perfect  for  cat.  boat  or  other  portable  use.  It 
operates  directly  from  12  volls  DC  So  no  transformer  is  needed.  Our 
price  includes  three  push  button  switches  (or  setting  the  time. 

MA1002A     .5"  LED  12  Hour  AM- PM  Clock  Module $10.50 

MA1002A   SET     Module  with  Iran rforrr-  ■  &  Switches  .  $1  3.95 

MA1002C     SLED  24  Hour  Clock  Module Si  0.50 

MA1002C  SET    Module  wiih  Transformer  &  Switches    $13.95 

MA1003    12  Voir  Car  Clock  #hh  5-hches $24.95 

MAIOIOA  ,S4"  LED  12  Hour  AM-PM  Clock  Module  .$13.00 
MA1010A  SET    Module  with  Transformer  &  Switch-?    $16.45 

MA1010C     .84"  LED  24  Hour  Clock  Module $13.00 

MA1010C  SET    Module  with  Transformer  &  Switches  .$16.45 


RADIAL  ELECTROLYTICS 


MA1002A    12  Hour  AM-PM $10.50 

MA1002C    24  Hour $10.50 

SPECIAL  TRANSFORMER  &  SWITCHES $3.45 


.47/50V.  . 
1/50V... 
2.2/50V.  . 
3.3/ 50V.  . 
4.7/35V.  . 
4.7  /SO V.  . 
10/16V  .  . 
10/25V  .  . 
10/50V  .  . 
22/1 6V  .  . 
22/25V  .  . 


.47/10V 
1/30V  . 
3.3/35V 
3.3  50V 
4.7/25V 
4.7/35V 
4.7/50V 
10/25V. 
10/50V. 
22/ 16V. 
22/25V. 
22/50V. 
33/16V, 


.65.10 
.6510 
.65/10 
.65/10 
.65/10 
.68/10 
.65/10 
.65/10 
.75/10 
.67/10 
.70/10 


22  50  V. 
100/6.3V. 
100/10V. 
100/1 6 V  . 
100/ 25V. 
100/50V. 
220/1 0V. 
220/1 6V  .. 
220/25V . 
220/50V. 
330/1 OV. 
330/1 6V. 


.00/10 

.ov  .75/10 

10  .77/10 

.11  .85/10 

13  1.10/10 

21  1.71/10 

13  1.08/10 

.15  1.16/10 

21  1.71/10 

29  2.35/10 

15  1.16/10 

21  1.66/10 


330  25V . 

?': 

1.86/10 

470/1  OR. 

'J\ 

1.71/10 

470/1 6V. 

n 

1.81/10 

470/25V . 

TV 

2.35/10    ! 

1 000/1 0V 

V4 

1.96/10 
2.35/10 
3.33/10 
3.33/10 

1 000/1 6V 

29 

1 000/25 V 

4? 

2200/1 0V 

47 

2200/1 6V 

S4 

4.30/10    i 

2200/25V 

SB 

4.67/10 

3300/1 6V 

Bv 

7.14/10 

i 

AXIAL  ELECTROLYTICS 


.11  .90/10 

.11  .90/10 

.  12  .95/10 

.12  1.00/10 

.11  .90/10 

.  12  .95/10 

.12  1.00/10 

.12  1.00/10 

.14  1.15/10 

.12  1.00/10 

.13  1.05/10 

.17  1.32/10 

.12  1.00/10 


33 .'25V.  . 
33/50V.  . 
47/1 6V.  . 
47/ 25V.  . 
47/50 V.  . 
100,10V. 
100/16V. 
1 00/25V . 
100/50V. 
220/1 0V. 
220/16V. 
220/25V . 
220/50V . 
330/1 0V. 


.14  1.15/10 

.19  1.52/10 

.14  1.15/10 

.17  1.30/10 

.21  1.17/10 

.14  1.13/10 

.17  1.30/10 

.20  1.55/10 

.  29  2.30/1 0 

.  18  1.42/10 

.20  1.55/10 

.  29  2.35/10 

.  40  3.23/10 

.14  1.16/10 


330/1 6V.  .29 
330/25V .  .  32 
470/1 6V.  .32 
470/25V .  .  37 
1000/10V  .  33 
1 000/1 6V  .  39 
1000/25V  .  56 
2200/1 0V  .  50 
2200/1 6V  .  62 
2200/25V  .  79 
3300/1 6V  .95 
4700/1 6V  1.09 
10000/1 0V  1.15 


2.35/10    i 

2.54/10 

2.55/10 

3.00/10 

7.65   .LI 

3.15/10 

4.50/10 

3.96/10 

4.95/10 

6.36/10 

7.63/10 

8.70/10 

9.19/10 


Double  Digit  Discounts  Save  You  Even  More! 


jgh  0\9rts 


MA1010A     12  Hour  AM-PM $13.00 

MA1010C     24  Hoar Si  3.00 

SPECIAL  TRANSFORMER  S.  SWITCHES S3.45 

VmimimimT.TUTHi.  Ml 


SEND  FOR  OUR  FREE  CATALOG 


WE  STOCK  A  WIDE  VARIETY  OF 

PARTS  NOT  IN  THIS  AD  PLUS 

MANY  SPECIALLY  PRICED  BARGAINSI 


DATA  BOOKS 

T7L  IC'S  595  p S4.00 

Linear  rC's  957  p S5.00 

CMOS  74C  256  p S3.00 

Memory  ICs  592  p S3.00 

Interface  IC's  464  p S4.00 

Volt.  Regs.  1 28  p S3.00 

Linear  Appl.  1  432  p S4.00 

Lineor  Appl.  2  246  p S3.00 

Audio  196  p S3.00 

M0S/L51  IC's  713  p S4.00 

CMOS  4000  278  p S3.25 

Analog  Manual  637  p 55.95 

SLIDE  SWITCHES 

SPST 15    1.20/10     10.00/C 

SPDT 19     1.70/10     13.00/C 

OPDT 23    2.00/10     19.00/C 

STRANDED  HOOK  UP  WIRE 

20  ga  PVC. .  2.50/100'  10.00/500' 
22  go  PVC.  .2.80/100'  11.25/500' 
24  ga  PVC.  .  2.10/100'  B.50/500' 
26  ga  PVC.  .  2.10/100'     8.50/500' 

50  VOLT  DISCS 

100  pf 40/10  3.50/C 

220  pf 40/10  3.50/C 

470  pf 40/10  3.50/C 

.001  of 40/10  3.50/C 

.0022  uf 40/10  3.50/C 

.0047  uf 40/10  3.50/C 

.01  uf 45/10  3.65/C 

.022  uf 50/10  4.00/C 

.047  uf 70/10  5.60/C 

.1  uf 1.35/10  11.50/C 

TTIWIU'HTIITI 


WIRE-WRAPPING  TOOL 

$5.95 

1   Wraps,  Unwraps  & 
Strips  30  ga.  Wire 


%  &   %  WATT  5% 
CARBON  FILM  RESISTORS 

5c  each  in  multiples  of  5  per  value 
SI. 70/100  &  S12.00/1000  of  some  value 


I.C.  SOCKETS 


1  ohm  ihru  1.0  megohir 


8    Pin  Solder  .17 

14  Pin  Solder  .20 

16  Pin  Solder  .22 

18  Pin  Solder  .29 

24  Pin  Solder  .38 

28  Pin  Solder  .45 

40  Pin  Solder  .63 

8  Pin  W-W  .24 

14  Pin  W-W  .26 

16  Pin  W-W  .30 

18  Pin  W-W  .60 

24  Pin  W-W  .96 
28  Pin  W-W    1.12     10. 

40  Pin  W-W  .92 


.60/10 
.90/10 
.10/10 
.75/10 
.60/10 
.25/10 
.00/10 
.30/10 
.50/10 
.85/10 
.70/10 
.10/10 
00/10 
75/10 


2-56  1  ,4  Screw  ,99/C 
2-56  1 12  Screw  .99/C 
4-40  1/4  Screw  .55/C 
4^40  1/2  Screw  .60/C 
6-32  1/4  Screw  .65/C 
6-32  1/2  Screw  .75/ C 


8- 12  3/8  Screw 

8-32  5/8  Screw 

2-56  Hex  Nut 

4-40  Hex  Nut 

6-32  Hex  Nut 

3-32  Hex  Nut 

No.  2  Lockwosher  ,85/C 

No.  4  Lockwosher  .45/C 

No.  6  Lockwosher  .45/C 

No.  8  Lockwosher  .45/C 


.90/C 
.99/C 
.55/C 
.55/C 
.60/C 
.60/C 


7.20/M 
7.65/M 
3.60/M 
4.05/M 
4.40/M 
,85/M 
5.85/M 
7.00/M 
3.60/M 
3.75/M 
4.00/M 
4.15/M 
5.75/M 
3.00/M 
3.00/M 
3.00/M 


DOUBLE-DIGIT  DISCOUNT  SCHEDULE 


5  0.00-5:4.99       NET  JIOO 00-S499.99  Less  15". 

5SOO.00-S999.99  less  20% 
S25.W-S99.99        Less  10*.     S1000.00  &  Up      Less  25*. 
Than  Add  tho  Standard  Charoa  Bolov. 

STANDARD  SHIPPING/HANDLING  CHARGE 

K  roar  mtttkmtm  t*t*l  after  dlicnit  if  b*rm«R 
S  0.00-S  4.99  .  .  old  S2.00       S  50.00-S99.99  .  odd  S0.25 
S  5.00-S24.99  .  .  aid  S0.75       1100.00  S.  up  .  .  Ma  Crura* 
S25.00-I49.99  . .  qdd  $0.50 

InclBdai  dripping  ind  itnimnca  ts  USA  *  Cans* 

COD  ORDERS  ACCEPTED  FOR  SAME  DAT 
SHIPMENT  -  CALL  218-681-6674 


"  "I!  [Td*r '     u-Onty  Quality  Components  Sold!"    Ss53^7 

DONT  FORGET  TO  APPLY  DISCOUNT  SCH€DULt  l  ,  >  * 

DIGI-KEY  CORPORATION 

Box  677,  Thief  River  Falls,  MN  56701  218-681-6674 
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MICROCOMPUTING  FOR  HOME  AND  THE  SMALL  BUSINESSMAN 


The  professional  publication  bringing  microcomputing  technology  to  the  hobbyist,  small  businessman,  educator, 
engineer  and  student.  Every  issue  edited  to  bring  technology  and  people  together  in  the  simplest  manner. 


INTERFACE  AGE  is  packed  with 


HARDWARE  ARTICLES  —  Product  profiles,  comparisons, 
applications,  modifications  and  construction  pro- 
jects. 

SOFTWARE  ARTICLES  —  Microcomputer  development 
software,  short  software  routines,  application 
software,  off-line  software  storage  formats,  software 
communication  standards  and  access  to  the 
microcomputer  software  depository  for  all  INTER- 
FACE AGE  readers. 

TUTORIALS  —  Fundamentals  of  micro  processors,  basics  for 
microcomputing,  professional  to  technical  transition 
information,  understanding  software,  elementary 
math  for  computing. 


NEW  PRODUCTS  —   Manufacturer 
product  releases. 


profiles  and   latest 


USER  COMMUNICATION  -  UPDATE  -  devoted  to 
club  and  organization  announcements 
and   activities.   —  LETTERS  TO  THE 

EDITOR  —  Reader  forum  for  expression 
of  opinions  and  feedback  on  articles  and 
features. 

MICRO-MARKET/FIFO  FLEA  MARKET  -  Low  cost/no 

cost  advertising  for  the  new 
marketeer/garage  sale  enthusiast. 


If  you  need  to  know  how  to  get  started  in  microcomputing  or  need  the  valuable  software  once 
your  system    is  completed  then  INTERFACE  AGE  is  a  must  for  you. 


r 


Don't  Delay  —  Subscribe  Today! 


MAKE  CHECK  PAYABLE  TO:  INTERFACE  AGE  MAGAZINE 


1 


P.O.  Box  1234 
Cerritos,  CA  90701 

Name  


Address 

City    

Date 


|                     □    CHECK 
Account#    


12  Monthly  Issues: 

$10  U.S.,  $12Can./Mex. 

$18  International 


.State. 


.  Country. 


-Zip_ 


.Signature 


□    MONEY  ORDER  □ 
Expires 


□ 
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S.  D.  SALES  CO. 


P.O.  BOX  28810  -e 
DALLAS,  TEXAS  75228 


JUMBO  LED  CAR  CLOCK 

$16.95  kit 


#^2!$^ 


Vk  HoiM  Sdlwj  Kit 
We  &ei  7wdmi! 


c^ 
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t& 


B^ 


ALARM  OPTION  -S1.50 
AC  XFMR  -S1.50 


You  requested  it!  Our  first  D.C.  operated  clock  kit 
engineered  from  scratch.  Not  a  makeshift  kluge  as 
Features: 

A.  Bowmar  Jumbo  .5  inch  LED  array. 

B.  MOSTEK- 50250 -Super  Clock  Chip 

C.  On  board  precision  crystal  time  base. 

D.  12  or  24  hour  Real  Time  Format. 

E.  Perfect  for  cars,  boats,  vans,  etc. 

F.  P.C.  Board  and  all  parts  (less  case)  included. 


.  Professionally 
sold  by  others. 


*^  r  39  MFD 

,'„-.         16VMallon 


3.579545 

MHZ  Time 

Base  Crystal 

SI  .25 


ictrolytic 
'■>  for  SI. 


28  PIN  IC 
Sockets 
3/S1.00 
11,000  MFD 
50WVDC 
Computer 

Grade 
Cap  -S3. 


2/$10. 


60HZ  Crystal 
Time  Base 

$5.95 

FEATURES: 

A.  60HZ    output    with   accuracy   comparable    to   a   digital 
watch. 

B.  Directly  interfaces  with  all  MOS  clock  chips. 

C.  Super  low  power  consumption  (1.5MA  typ.) 

D.  Uses  latest  MOS  1  7  stage  divider  IC. 

E.  Elimiates  forever  the  problem  of  AC  line  glitches. 

F.  Perfect   for  cars,  boats,  campers,  or  even  for  portable 
clocks  at  ham  field  days. 

G.  Small  size;  can  be  used  in  existing  enclosures. 

Kit  includes  Crystal,  Driver  IC,  PC  board,  plus  all  necessary 
parts  and  specs.  At  last  count      -  over  20,000  sold! 

S.D.  Sales  Exclusive! 


1702A  2K  EPROM 

We  tell  it  like  it  is!  We  could  have  said  these  were 
factory  new,  but  here  is  the  straight  scoop.  We 
bought  a  load  of  new  computer  gear  that  contained 
a  quantity  of  1701  A's  in  sockets.  We  carefully 
removed  the  parts,  verified  their  quality,  and  are 
offering  them  on  one  heck  of  a  deal.  First  come, 
first  served.  Satisfaction  Guaranteed!  U.  V.  Erasea- 
ble.  (2.3  US  access  time.)  NEW  PRICE! 

$2.95  each 


UP  YOUR  COMPUTER! 

21L02-1  1K  LOW  POWER  500  NS  STATIC  RAM 

Time  is  of  the  essence! 
And  so  is  power.  Not  only  are  our  RAM's  faster 
than  a  speeding  bullet  but  they  are  now  very  low 
power.  We  are  pleased  to  offer  prime  new  21L02 
-1  low  power  and  super  fast  RAM's.  Allows  you  to 
STRETCH  your  power  supply  farther  and  at  the 
same  time  keep  the  wait  light  off! 

8  for  $12.95 


$12.95  S.  2).  Sda  tdmue!  $12.95 

MOS  6  DIGIT  UP-DOWN  COUNTER 

40  PIN  DIP.  Everything  you  ever  wanted  in  a  counter  chip.  Features:  Direct 
LED  segment  drive,  single  power  supply  (12  VDC  TYPE),  six  decades  up/down, 
pre  loadable  counter,  separate  pre-loadable  compare  register  with  compare  out- 
put, BCD  and  seven  segment  outputs,  internal  scan  oscillator,  CMOS  compatible, 
leading  zero  blanking,   1MHZ.  count  input  frequency.   Very  limited  quantity! 


IC  s  from  XEROX 


7400  -  9c 
7402  -  9c 
7404  -  9c 
740G  -  11c 
7407  -  11c 
7410  -  9c 
7416  -  13c 
7420  -  9c 


7430  -  9c 
7440  -  9c 

7437  -  10c 

7438  -  10c 
7451  -  9c 

7474  -  16c 

7475  -  24c 
7486  -  16c 


7493  -  26c 
74121  -22c 
74123  ~32c 
74151  -  22c 
74155  -22c 
74193  -  35c 
8233  -  35c 
Intel  -  1302  -45c 


1402A-Sliift  Reoiiliitor-50c 
MH0025CN  -  55c 

IC'S  REMOVED  FROM 
PC  BOARDS 
ALL  TESTED: 
FULL  SPEC. 


^K,. 


1000  MFD 
Filter  Caps 
Rated  35  WVDC  Up- 
right style  with  PC 
leads.  Most  popular  val- 
ue for  hobbyists.  Com- 
pare at  up  to  S1 .19  ea. 
from  franchise  type  e- 
lectronic     parts    stores. 

4/$1.00 


SLIDE  SWITCH 
Assortment 

Our  best  seller.  Includes 
miniature  and  standard 
sizes;  single  and  multi- 
position  units.  All  new, 
first  name  brand.  Try 
one  package  and  you'll 
reorder  more!      Special ! 

12/$1.00 


POWER 

RESISTOR 

15  OHM 

25W 

BY 

CLAROSTAT 

75C  ea. 


RESISTOR 
ASSORTMENT 


leads. 


r™*-! 


200/$2. 


P.C.  LEAD 
DIODES 

1N4148/1N914 

100/S2.00 
1N4002 - 1A 
100  PI V 


40/$1. 


Transistor  Grab 
Bag  no.  1 

Just  received  a  good, 
mixed  lot  of  National 
T092  plastic  transis- 
tors. PNP  &  NPN,  even 
a  few  FET's.  40  to  50% 
Yield.     Untested.    Asst. 

500/$3. 


DISC  CAP 
ASSORTMENT 


■ads.      At      least 


.001,  .01, 

plus  other 

riard  values. 


.05      A) 

;an-    r  f 


60/$1.00 


$9.95 


KIT 


P.C.  Board  -  $3.00 
AC  XFMR  -S1.50 

Do  not  confuse  with  Non-Alarm 

kits  sold  hy  our  competition! 

Eliminate  the  hassle  — 

avoid  the  5314! 


SIX  DIGIT  ALARM  CLOCK  KIT 

WE  MADE  A  FANTASTIC  KIT  EVEN  BETTER.  REDESIGNED  TO  TAKE  ADVANTAGE  OF  THE 
LATEST  ADVANCES  IN  I.C.  CLOCK  TECHNOLOGY.  FEATURES:  LITRONIX  DUAL  %"  DIS- 
PLAYS, MOSTEK  50250  SUPER  CLOCK  CHIP,  SINGLE  I.C.  SEGMENT  DRIVER,  SCR  DIGIT 
DRIVERS.  GREATLY  SIMPLIFIED  CONSTRUCTION.  MORE  RELIABLE  AND  EASIER  TO 
BUILD.  KIT  INCLUDES  ALL  NECESSARY  PARTS  (except  case).  P.C.B.  OR  XFMR  OPTIONAL. 
NEW!  WITH  JUMBO  LED  READOUTS! 


MOTOROLA  SCR 
2N4443.  8  AMP  400  PIV. 
P.C.  Leads.  S3/S1.00 

FAIRCHILD-TBA641 

4W.    Audio    power    Amp.    Just 

out!    In   special    heat   sink    DIP. 

One  super  audio  IC. 

$1.50 with  data 

AC  LINE  FILTER 
Rated     3     AMPS     ■     115/230V 
50  to  400  HZ. 
Noise  Proof  Your  Computer 
$3.00  each 
GRAB  BAG  NUMBER  2 
Mixed  Motorola  TO-18  case  met- 
al transistors.  About  60%  yield. 
PNP  &  NPN.  Untested.  A  good 
assortment!  100  for  $3.00 

PRICES  SHOWN  SUBJECT 
TO  CHANGE  WITHOUT 
NOTICE. 


fvfr. 


fiidJ  ^3§^ST   COMPUTER  POWER  SUPPLY 

\frW*    *~^\T  A     very     fortunate     purchase.     One     of     the    best    industrial    quality     REG- 


$12 


A  very  fortunate  purchase.  One  of  the  best  industrial  quality  REG- 
ULATED supplies  we  have  seen.  High  performance,  small  size. 
Input  is  120VAC  60HZ.  Has  the  following  regulated  outputs: 
-5VDC(5>800MA;  -1 5VDC@1 .25AMP;  -25VDC@1 80MA.  Sold  at 
a  fraction  of  original  cost.  Do  yourself  a  favor  and  order  NOW. 


AMD  -  1702 A 


Factory  Prime  Units 
10  FORS40. 


Brand  New 


1.5  Micro-seconds  Access  Time.  —  $4.95  each 
HUGE  FACTORY  DIRECT  PURCHASE! 


TERMS: 


MONEY  BACK  GUARANTEE. 
NO  COD's.  TEXAS  RESIDENTS 
ADD  5%  SALES  TAX.  ADD 
5%  OF  ORDER  FOR  POSTAGE 
&  HANDLING.  ORDERS 
UNDER  $10.00  ADD  75c. 
FOREIGN  ORDERS:  U.  S. 
FUNDS  ONLY! 


Call  your  Bankamericard  or 
Master  Charge  order  in  on  our 
continental  United  States  toll 
free  Watts: 

1-800-527-3460 

Texas  Residents  Call  Collect: 

214/271  0022 


CHEAP  DC  SUPPLY 

Actually     an     AC     adapter     for    calculators. 

9VDC-no  load.  6VDC@200MA. 

4VDC@375MA 


$2.  ea. 


S.D.  SALES  CO. 
P.O.  BOX  28810 -E 
DALLAS,  TEXAS   75228 


Orders  over  $15.  -  Choose  $1.  FREE  MERCHANDISE! 
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HELLO  PARTY:  I  am  interested  in  ex- 
changing development/marketing  ideas 
etc.,  relating  to  mini/microcomputers  for 
the  small  business  or  home  applica- 
tions. You  may  call  (collect)  Emil  C. 
Rotar  (215)  272-1400. 

FOR  SALE:  Video  Data  Termina 
Model  70/752  12"  screen,  20  lines  x  54 
characters.  Full  editing  capability  &  cur- 
sor control  incl.  Data  Insert.  Output: 
RS232, 1,200  baud,  ASCII.  Self-contained 
Pwr.  Sply.,  timing  clock,  and  2  I/O 
boards.  ASCII  Keyboard  included.  Also 
schematics,  specs,  etc.  $600  or  offer. 
Dick  Blayney,  12241  Laurianne  Ln., 
Garden  Grove,  CA  92641. 

FOR  SALE:  Polymorphic,  Poly-88  com- 
puter, $480.  Seals  8KSC-Z,  8K-hi  speed 
memory  board,  $250.  Several  IMSAI 
boards,  Tarbell,  &  Polymorphic  boards. 
Call  (213)  477-8478  for  details,  or  send 
self  addressed  stamped  envelope  to 
Roger  Lewis,  14777  Barrington  #17,  Los 
Angeles,  CA  90025. 

HELP!  My  circuits  are  still  too  large.  I 
tried  everything  save  one  . . .  where  can  I 
get  CD4000-SN7400  and/or  Linear  I.C.s  in 
FLAT  PACKs?!  Larry  Walker,  2415 
Williamsbridge  Rd.,  Bronx,  N.Y.  10469. 

FOR  SALE:  VIDEO  TERMINAL  & 
KEYBOARD  Hazeltine/Basic  Four,  80 
characters  x  24  lines,  full  ASCII 
keyboard,  selectable  baud  rates,  extra  in- 
terfaces for  tape  cassette,  printer, 
remote  monitor.  Core  memory,  back- 
ground/foreground, batch  +  full/half 
duplex.  This  is  a  professional  unit,  sold 
new  for  over  $3000.  Best  offer.  Pete  Skye 
(213)  980-9490,  10700  Ventura  Blvd.,  No. 
Hollywood,  CA  91604. 

FOR  SALE:  Burroughs  L-2000  Computer 
System.  Includes  Burroughs  TC-500 
computer  converted  (by  Burroughs  tech- 
nicians) to  L-2000  computer,  Burroughs 
Style  595  80-Columr  Card  Reader,  Bur- 
roughs Style  A-149  Card  Punch,  80  Col- 
umn. Total  Price  $4,000.  This  does  not  in- 
clude Software  which  must  be  purchas- 
ed from  Burroughs  Inc.  Call  or  Write 
James  E.  Howard,  P.O.  Box  725, 
Pocatello,  Idaho  83201.  (208)  232-1101. 

PRIVACY,  CRYPTOGRAPHY,  SECURITY. 
Tutorial  book,  6603  computer  compiled 
ciphering  algorithms,  demonstration 
cipher  systems.  $13.25.  Clay  Pierce,  Box 
4747,  Saticoy,  CA  93003. 

FOR  SALE:  Mini-micro  designer  by  E  &  L 
Instru.,  fully  assembled,  good  working 
condition.  Used  for  6  mos.,  priced  at 
$300.  Manual  &  Bugbook  I  (6  units)  in- 
cluded along  with  Intel  8080  user's 
manual  &  vol.  1  of  an  introduction  to 
computers  by  OA.  Call  (805)  522-5276 
after  6  p.m.  James  Chen. 


FOR  SALE:  NEW  UNIVAC  30cps  132  col- 
umn 64  character  printer  with  drive  elec- 
tronics board  and  motor  (NEW),  also 
sturdy  Univac  case  and  stand  (used), 
with  documentation  and  interface  into, 
cost  $1800+,  sacrifice  $695.  D. 
Krivoshik,  18  Newcomb  PI.,  Elizabeth,  NJ 
07202. 

FOR  SALE:  Factory-assembled  6800 
microcomputer:  CPU  board  with  1K 
EPROM  (monitor,  debug,  assembler, 
editor),  4K  RAM,  Vz  PIA;  16K  RAM 
Memory  board;  Video  interface  board; 
I/O  Serial  board  with  audio  KC  standard 
and  EPROM  (load  &  dump);  9"  TV 
Monitor;  cassette  recorder;  PC  wiring  for 
TTY/RS232/modem;  Manuals,  schema- 
tics, documentation;  software  on  casset- 
tes includes  Tiny  Basic,  mnemonic 
assembler,  games  &  more.  Price:  $1800! 
Contact  David  Demorest,  12697  Graton 
Rd.,  Sebastopol,  CA  95472,  (707) 
823-1698. 

FOR  SALE:  2-GSI  110  floppy  disc  drives. 
They  are  single  or  dual  density,  soft  or 
hard  sector  drives.  The  electronics 
boards  are  fully  optioned,  including  data 
separator.  I  have  a  complete  set  of 
documentation  and  all  connectors  and 
cables.  Will  sell  for  $350  ea.  or  $650  for 
the  pair.  Jim  Baumgardt,  6343  Lincoln 
Ave.,  Apt.  F-2,  Buena  Park,  CA,  (714) 
826-7056. 

FOR  SALE:  8K-8080A  SYSTEM  Intel  Bus. 
8080A  CPU  with  6I/0  ports,  sockets  for  3 
more  (add  1  chip),  board  set  up  for  up  to 
3K  PROM,  2-4K  450nsec  static  lowpower 
RAM,  TVT  III  with  2K  RAM,  UART  (Serial 
i/o),  cursor  control  board,  HITS  cassette 
interface  (space  on  board  for  bootstrap 
PROM),  Hall  effect  ASCII  keyboard  69 
keys,  5A  power  supply  and  case  and  con- 
nectors for  64K,  boards  assembled  with 
sockets,  NEW  NOT  USED,  backplane 
unassembled,  full  doc,  first  $975,  write 
for  more  details:  D.  Krivoshik,  18 
Newcomb  PI.,  Elizabeth,  NJ  07202. 

FOR  SALE:  SWTPC  CT-1024  Terminal 
with  64  characters/line,  scrolling,  serial 
board,  Power  Supply,  cursor  board  and 
memory.  Completely  assembled.  No 
keyboard  nor  case,  $200.  MITS  S10 
w/one  port,  $125.  Both  items  $300.  Victor 
Chinn,  1618  Milviast,  Berkeley,  CA  94709 
(415)  548-9697. 

FOR  SALE:  IMSAI  8080,  22  slot  m/brd, 
24K  memory,  3P  +  S  interface,  PIC-8  in- 
terrupt board,  ASR33  TTY,  Northstar 
floppy  disc,  fully  operational.  Software 
includes  DOS,  BASIC,  and  assembler. 
New  cost  $4500.  Selling  as  a  system, 
best  offer.  G.  Young,  P.O.  Box  1532, 
Studio  City,  CA  91604,  (213)  761-7388. 


FOR  SALE:  ACT  4004/4040  complete 
computer  on  board  with  clock,  CPU,  and 
sockets  for  16  RAM  chips.  Complete 
with  documentation.  $120.  Bill  Fuji,  1506 
Sandcastle  Dr.,  Corona  del  Mar,  CA  92625. 

WANTED:  INTERFACE  AGE  Magazine 
Volume  One,  Numbers  1-12  and  Volume 
2,  Numbers  2,  4.  Also  wanted  BYTE 
Magazine  Volume  1,  Numbers  1-12  and 
Volume  2  Number  2.  Please  state  condi- 
tion and  asking  price.  Michael  I.  Baruch, 
1948-86th  Street,  Brooklyn,  New  York 
11214. 

FOR  SALE:  Enhancements  for  the  IMSAI 
SCS-1  Editor  Assembler:  Have  package 
which  will  add:  1.  Resequencing  of  the 
current  file  on  command;  2.  Printing  of 
the  symbol  table  on  command;  3.  A  new 
op  code,  'ASC,  which  will  allow  an  ASCII 
string  constant  of  up  to  30  characters  to 
be  defined  per  line  of  source  code. 
Package  is  stored  in  memory  locations 
0E50-0FFF.  No  additional  memory  re- 
quired. An  INTEL  checksum  paper  tape 
containing  object  code,  a  complete 
source  listing,  and  complete  documenta- 
tion available  for  $7.50.  James  E.  Bell, 
Jr.,  491  Johannah  PI.,  Lilburn,  GA  30247. 

IBM  SELECTRIC  l/O's  are  cheaper  on  the 
European  market.  Various  sources  sell 
used  machines  overhauled  and  function 
tested  for  220  V,  50  Hz.  You  need  a 
transformer  and  the  US  60  Hz  will  result 
in  20%  more  speed.  I  can  offer  such 
machines  at  500  to  600  $  each  (freight 
included,  you'll  have  to  wait  about  4 
weeks).  Contact  me  with  return  postage 
(2  IRCs  for  airmail  reply):  S.  Rambaum, 
Rossdoerfer  44,  6100  Darmstadt,  W.  Ger- 
many. 


FOR  SALE  Altair  8800b  $935,  MITS  16K 
$800,  4PIO  $110,  Chromemco  A-D  $200, 
Dazzler  $300,  Bytesaver  (1/2K)  $250,  Na- 
tional Multiplexer  2SIO  $145,  Nat  Mult 
CC7  Recorder  $125.  Equipment  profes- 
sionally built  and  like  new.  Arnold  Bob, 
1325  43rd  Street,  Brooklyn,   NY  11219. 

FOR  SALE:  Complete  factory  assembled 
Sphere  system:  6800  MPU,  keyboard, 
CRT,  power  supply,  resident  monitor  in 
PROM,  4K  user  memory,  2  cassette  I/O. 
Asking  $1000.00  or  willing  to  trade  for  a 
924  Porsche.  Bob  Wada  (7I4)  893-8940 

FOR  SALE:  Papertape  equipment.  Two 
highspeed  Digitronics  PT8-level  readers, 
300  cps,  stop  on  character,  like  new, 
$60  each.  One  8-level  papertape  punch, 
including  all  drive  electronics  and  inter- 
face to  8-bit  micro,  $75.  Jim  McCord, 
120  E.  De  La  Guerra,  Santa  Barbara,  CA 
93101.(805)963-8941. 
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MICRO- 
MARKET 


BUYING  OR  SELLING? 

Let  us  quote  your  needs! 

Whether  you  want  to  buy  or  sell, 

We  are  a  minicomputer  brokerage. 

We  bring  buyers  and  sellers  together. 

EXPERTISE  Agency 

Post  Office  Box  632V 

Santa  Ana,  California  92702 

Quote  manufacturer,  model, 

condition,  age,  new  price,  manuals, 

software,  and  selling  price. 


AttodnetoWj  ©jje/t 

POLY-88  Sys  2  $550 

IMSAI  22  Slot  $600 

SEALS  8KSC-Z  $250 

Check  our  prices  on  your  needs.  We  will  not  be 
UNDERSOLD! 

AAAA  Computer  How's 

1477  Barrington,  Suite  17 

W.  Los  Angeles,  C A  90025       (21 3)  477-8478 


LONG    ISLAND 

IMSAI  Dealer 
COMPUTER  MICROSYSTEMS 

Kits  •  Parts  *  Service  •  Books  •  Magazines 

1309  Northern  Blvd.,  Manhasset,  N.Y.  11030 

Telephone  (516)  627-3640 


MARKET  yOUR  SOFTWARE 

CALL  OR  WRITE 
Microcomputer  Software  Depository 

2361  E.  Foothill  Boulevard 

Pasadena,  California  91107 

(213)449-0616 


S-100  PROTOTYPING  CARD 

it  Space  for  4  7805-type  regulators 

ii  Accepts  all  14,  16,  24,  40  pin  WW  sockets 

-A-  Available  with  a  kit  of  parts  for  Sargent's 

S-4  start  up  system 
■;.•  Bare  board  $25.00  ppd.  Plan  set  only  $7.50  ppd. 
■i  Complete  kit  of  all  parts  $79.95  ppd. 

Software  Cassette  $7.50 

Sa/igent's  ^Distributing 

4209  KNOXVILLE         LAKEWOOD,  CA  90713 


ADM-3A 


.-■o<.:nAsiAC!;i!^-i.jri!. 

:■■'.  I.INLSSCREEN 
ADDRESSABLE CURSUR 
9,  10,  or  11  BIT  WORDS 


•  75-19,!0OBAUD 

•  FULLS  HALF  DUPLEX 

•  OOO/EVEN/NO  PARITY 

•  RS232  INTERFACE  OR 
20  ma  CURRENT  LOOP 


GET  COMPLETE  DETAILS  WITH  A  DIRECT  CALL: 
Z«  258-2414  TWX  910-860-5761  TELEX  73-0022 
800  527-3248 


iRj  capital 


930  N.  BELTLINE 


equipment  brokers 

IRVING,  TEXAS  75061 


□JT  GT  HENDRY  -  flGflJN7! 

Another  boarti-Another  socket-More  power  &  heat! 

STOP!! 

Get  our  32K  MEMORY  on  a  SINGLE  BOARD 

•Plug  Compatible  for  Digital  Groups  Z-80  System 

•400  Nanosecond  Access  Time 

•Uses  the  Z-80's  Refresh 

•Very  Low  System  Power  Requirements 

•64K  Bytes  Implemented  with  Only  Two  Boards 

$295  •  8K  Bytes  assembled  and  tested 

$  90  •  Each  add'l  4K  installed  when  Board  purchased 

$100  ■  Each  add'l  4K  installed  separately 

$  90  -  4K  Memory  Kit  for  user  installation 

MICRO  SYSTEMS  ENGINEERING 

P.  O.  Box  20271 
Minneapolis,  Minnesota  55420 


ELIMINATE  INTERFERENCE 

Keep  Power  Line  noise  &  transients  out  of  your  system 
Bonus!  No  more  TV,  Stereo  or  Radio  interference  Wires 
directly  into  computer,  teletype,  power  supply.  Postpaid. 
ELF -3        $9,50  —      3  amp  Line  Filter 
ELF-10  $12.50  —    10  amp  Line  Filter 
Filter/Transient  ELF/T-3      (    3  amp)  $14.26 
Suppressor     ELF/T-10  (10  ampl  $1  7.25 
ELECTRONIC  SPECIALISTS.  INC. 
171   So.  Main.  Natrick.  Man  01760 


A.D.M. 

Communications,  Inc. 

Teletype  &  Communications 

Equipment 

Buy  — Sell  — Recondition 

1322  Industrial  Ave. 

Escondido,  CA  92025 

(714)7470374    Telex  695097 


End  your  video  display  problems 
quickly  with   a   "PIXE-VERTER" 

A  transistorized  modulated  oscillator  which  instantly  converts  a  TV 
receiver  into  a  top  notch  video  monitor.  Connects  directly  to  antenna 
terminals.  No  wirme.  modifications  required  to  the  set.  Operates  on 
channels  2-6.  Power  requirements  5-6  volts  :■  3  ma.  Ideally  suited  for 
computers,  electronic  games,  TV  cameras,  video  recorders,  etc.  Size: 
1.25"   x   2.1".      Kit  model  -PXV-2A  $8.50.     Order  by  phone  or  mail. 


ATV  Research     13-1  BROADWAY 


■  DIAL  402-987-3771  ■ 


DAKOTA  CITY.  HEBR.    GG73 


Computer  Mart  of  New  York  Inc. 

314  Fifth  Ave.   *  New  York,  N.Y.  10001 

Microcomputers,  Books,  Components,  Parts 
Authorized  Denier — Service — Friendly  Advice 
Closed  Monday 

Open  10-6  Tues.-Sat.  STAN  VtIT, 

10-9  pm  on  Thurs.  Storekeeper 

Telephone  (212)  279-1048 


21 

SHOESTRING 
COMPUTER 

START-AT-HOME 
BUSINESSES 

113 

page 

esearch  report 

uncovers  areas  never 

pub- 

lishe 

d    S12.00  (Check.  Mastercharge,   Bankamer 

card} 

Guaranteec 

Refundable. 

DATASEARCH 

730  Waukegan.  Suite  1 08  F 

Oaarfield, 

IL  60015 

Suwuj  Co*«f> uhwQtom,  futv. 

Authorized  Dealer: 

IMSAI,  Southwest,  Cromemco,  CSC,  Vector  and  others 

Books,  Magazines,  Newspapers,  Service  and  Supplies 

University  Shopping  Center 

1238A  South  Dixie  Highway 

Coral  Gables,  Fla.  33146 

(305)  661-6042 


COMPUTER  HOBBYISTS! 

Nationwide  Classified 

Advertising  Newsletter 

Buy  &  Sell  Hardware  &  Software 

new/used/unique/low-cost 

S3. 75  for  18  issues. 

Free  sample  issue  on  request. 

ON_LINE  Newsletter 

24695  Santa  Cruz  Hwy,  Lot  Qatoa,  Ca.  96030 


COMPUTER  MAILING  LIST 

•  Lists  all  Hobbyist  Computer  Dealers  in  USA,  Foreign 
Countries,  Hobbyist  Manufacturers,  and  Clubs. 

•  One-half  year  subscription  with  complete  monthly 
updates  $75. 

•  Send  for  free  sample  page. 

•  Label  printing  service  available. 

MICRO  APPLICATIONS 
12000  Doral  Avenue         Northridge,  CA  91326 


33  TTY 


SERIES 

FOR  SALE  OR  RENT 

■       EXCLUSIVE  VAHDON  STYLING  I 

REDUCES  OPERATING  NOISE  J 

507.  OR  MORE  ,, 

>       i  .ar'-'«S«: 

ASR  ui,       .,.,„    VagBr far 

1136"  45  8  — 
"  940"  40?. 
KSR 

875"  40S, 
650"  30:.°. 


v—   —   -  ash  s.i,      .,..«,   rr*WUritp 

B  KSR  fl 

w  ;.'..:     40   mm 

Jy     '  ;::::;■  650"  aoa   /        jo 


OPTIONAL  SPECIALS 


GET  COMPLETE  DETAILS  WITH  A  DIRECT  CALL: 
(214)252-7502  •  TWX  9^-880-5761    •  TELEX  73-0022 

vardon  z  associates.  Inc. 

930  N.  Belillne-Rona   ■   Irving,  Texas  75061 


ADD   COLOR    TO    EXISTING    TV    GAMES 

WITH    A    CHROMAPLEX  77QO" 
DIGITAL    CHROMA     MULTIPLEXER    KIT! 

EASILY  ADAPTED  TO  MOST  BLACK  and  WHITE  GAMES,  (i.e.,  General 
Instrument  6-game  chip  l,AY-3-85Q0.)  CMOS  M0S  FET  CIRCUITRY.    LOW 
POWER  REQUIREMENTS:    7.0  V  reg.  [3  25ma.   3-5  8"  x  4"  double-sided 
plated  board,    DOZENS  OF  COLOR  COMBINATIONS  POSSIBLE,    VERY 
VERSATILE.    EASILY  ASSEMBLED  IN  ONE  EVENING.    S35.00  P.P. 
ORDER  BY  PHONE  or  MAIL.    DIAL  002  987-317 1. 

ATV  Research  13-1  BROADWAY  DAKOTA  CITY,  NE.    68131 


PROTECT  YOUR  INVESTMENT 

Cover   your 
Altalr/lmsal/SWTPC  Computer 

Is  yout  computer  chassis  open  and  col- 
lecting dust  while  you  plug  boards  in 
and  out  trying  new  hardware  configura- 
tions? 

Our  heavy  vinyl  cover  will  keep  harmful 
dust  and  dirt  out  of  your  chassis  and 
protect  it  from  scratches  and  bangs. 
Specify  make  with  order. 

$6.25  plus  .75  postage  and  handling 

JOYSTICK  KIT 
Control:  Games;  Interactive  Graphics; 
Cursor  Positioning;  Process  Control 
No  expensive  Analog  Interface  required. 
Connects  directly  to  one  (1)  output  line 
and  two  (2)  input  lines. 

Joystick  Kit  (Model    QB690) 
$49.95  plus  $1.00  postage 

Send  check  or  money  order  to: 
QUBED3 

P.O.  Box  7104 
West  Trenton,  N.J.  08628 


THE  COMPUTER  CORNER 

"Brains  are  our  Business" 

f    IMSAI  8080,  POLY-88.  Processor  Tech 

^    Books.  Magazines.  TTY  Supplies.  Brain  Games 

Hours:   10-6  pm  daily  it  Get.;  Thure.   10-9  pm 

White  Plains  Mall.  200  Hamilton  Ave. 

WHITE  PLAINS.   NV  10601 

Telephone:  (914/  94S-DATA 


MICRO-MARKET      AD      RATE: 

$25.00  per  column  inch.  Max.  4 
column  inches  per  ad.  Submit  ads 
to  Micro-Market  Ads— INTERFACE 
Magazine,  P.O.  Box  1234,  Cerritos, 
CA  90701. 
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A  P  Products 9 

Artisan  Electronics  83 

Associated  Electronics 22 

Audio  Engineering 11 

Computer  Hobbiest  Hotline 62 

Cleveland  Institute 5 

Comptek 78 

Compu/Time 46 

Continental  Specialties 14 

Cromemco  1 

Data  Sync 71 

Digital  Group  3 

dilithium/Matrlx 68 

E&  L  Instruments 41 

Electronic  Control  Technology 73 
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MPI   20 

National  Multiplex 86 

Objective  Design 20 
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Omni  Systems 22 

PAiA  Electronics 62 

Parasitic  Engineering  62, 77 

Peripheral  Vision 51 

Processor  Technology 48, 49, 50 

Polymorphic  Systems,  Inc 39 

Quay  Corporation 53 

Sylvanhllls  Lab 78 

Scientific  Research 47 

Sharp  &  Associates 87 


60  SWTP  IFC 

61  Technical  Design  Labs BC 

28  Technico,  Inc 69 

62  Triple  i 40 

63  Ultra-Byte  84, 85 

64  Urban  Instrument 77 

65  Vector  Graphics 26 
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COMPUTER  STORES 

69,70  A-VIDD 94,  99 

71  Bits  &  Bytes,  Phoenix,  AZ 119 

72  Bits  N  Bytes,  Fullerton,  CA 118 

73  Byte  Shop,  Inc 122 

74  Byte  Shop,  Long  Beach,  CA   114 
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85  Computer  Playground 109 
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88  Disc  3  91 
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94  Advanced  Microcomputer  Products 127 
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55  Byte  Magazine 130 

96  Digikey 139 

97  Integrated  Circuits  Unlimited 135 

98  Jade  Company 129 

99  Osborne  &  Associates 111 

20  Personal  Computing  '77 58 

100  Quest  Electronics  100 
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CAST  YOUR  VOTE 

The  authors  of  this  issue  would  like  to  know  your  feelings  as  to  which  article  you  con- 
sider the  best.  You  may  cast  your  vote  on  only  one  article.  Select  the  best  article  and  circle 
the  corresponding  number  on  the  readership  service  card. 

At  the  end  of  the  voting  period  all  votes  will  be  tallied,  the  highest  scoring  article  will  be 
announced  and  the  author  will  receive  a  $100  bonus. 

Since  we  have  recently  changed  computing  services,  please  note  the  address  change 
on  the  reader  service  card  to:  INTERFACE  AGE  Magazine,  Box  2654,  Clinton,  Iowa  52732. 

ARTICLE 

401  A  Microcomputer-Aided  Prosthesis  Control  System 
by  Amos  Freedy,  John  Lyman  and  Moshe  Solomonow 

402  A  Microprocessor  Control  Prosthesis  Via  EMG  Signal 
by  Daniel  Graupe 

403  HEXAPOD 

by  Robert  B.  McGhee  and  James  R.  Buckett 

404  Microprogrammed  Computers 
by  Oliver  Holt 

405  Introducing  the  S-100  Standard  Small  Computer  Bus  Structure 
by  W,  M.  Goble 

406  Day  of  the  Week 
by  Jim  Huffman 

408  Star  Lanes 

by  Steven  Faber 

FEBRUARY  WINNER:  Legion:  An  Experiment  In  Artificial  Intelligence  by  Merlin  Ellers 
MARCH  WINNER:  The  Qube  by  Roger  Garrett 
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D  D  Direct  Mail  From  Manufacturers 

C  DHave  CPU  Only 
D  □  Have  No  Equipment 

7.  1  prefer  To  Buy 

t   O  Older 

A    D  Directly  From  Manufacturers 

3.  I  Need  This  Information  For 

B   □  Local  Computor  Retailer  (Storei 

A.  D  Immediate  Purchase 

C   D  Mail  Order 

B    D  Purchase  30-60  Days 

D.  D  Club  Group  Purchases 

C  D  Comparisons 
O.  D  Literature  Library 

5.  1  Look  To  INTERFACE  AGE  Flral  For 

A    D  New  Product  Inlormation 
B  O  Software  Intern 

4.  My  Intereat  Emptiaala  la 

H  t  "J  ware 

C   D  Tutorials 

9    D  Firmware 

D  D  Hardware  Articles 

C  □  Software 

E    D  Product  Advertising 

Please  send  information  on  items  circled  below. 


I  2 
26  27 
51  52 
76  77 
lOt  102 
126  127 
151  152 
176  177 
20  I  202 
226  227 
25  I  252 
276  277 
301302 
326  327 
351  352 
376  377 


3  4 
28  29 
53  54 
78  79 
103  104 
128  129 
153  154 
178  179 
203  204 
228  229 
253  254 
278  279 
303  304 
328  129 
353  354 
378  379 


5  6 
30  31 
55  56 
B0  8: 
105  106 
130  131 
155  156 
180  181 
205  206 
230  231 
255  256 
280  281 
305  306 
130331 
355  356 
180  )81 


32  33  34 
57  58  59 
82  83  84 
107  108  109 
132  133  134 
157  158  159 
182  183  184 
207  208  209 
232  233  234 
257  258  259 
282  283  284 
307  308  309 
332  333  334 
357  358  359 
382  383  384 


10  11  12 
35  36  37 
60  61  62 
85  86  87 
110  111  112 
135  136  137 
160  161  162 
185  186  187 
210211  212 
235  236  237 
260  261  262 
285  286  287 
310311312 
335  336  337 
360  161  362 
385  386  387 


13  14 
38  39 
63  64 
36  89 
113  1  14 
138  139 
163  164 
168  189 
213214 
238  239 
263  264 
288  289 
313314 
338  339 
363  364 
388  389 


15  16 
40  41 
65  66 
90  91 
115  116 
140  141 
165  166 
190  191 
215216 
240  241 
265  266 
290  291 
315316 
340  341 
365  366 
390  391 


Please  use  only  1  card  per  person.  Thanks! 


17  18  19  20  21  22  23  24  25 
42  43  44  45  46  47  48  49  50 
67  68  69  70  71  72  73  74  75 
92  93  94  95  96  97  98  99  100 
117  118  119  120  121  122  123  124  125 
142  143  144  145  146  147  148  149  150 
167  168  169  170  171  172  173  174  175 
192  193  194  195  196  197  198  199  200 
217218219220  221  222  223  224  225 
242  243  244  245  246  247  248  249  250 
267  268  269  270  27 1  272  273  274  275 
292  293  294  295  296  297  298  299  300 
317318319320  321  322  323  324  325 
342  343  344  345  346  347  348  349  350 
367  368  369  370  37 1  372  373  374  375 
392  393  394  395  396  397  398  399  400 


READER  SERVICE  CARD 
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SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $10.00  U.S.,  $12.00  Canada/Mexico,  $18.00  Foreign. 
Must  be  in  U.S.  funds  drawn  on  a  U.S.  bank. 

ifuTcilKsiLGi    Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 


Make  check  payable  to: 


Name  . 


Title 


Company 


0 


Home  Address  . 

City 

Dale    


State 


Country. 


Zip 


Signature . 


[~J    CHECK  Q    MONEY  ORDER  Q 


□ 


Account  # 


Expires 
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Complete  Control 


Introducing  IMSAI 8048  Single  Board  Control  Computer. 


Complete  Control  System 

Intel  developed  the  world's  first  single 
chip  microcomputer.  IMSAI  has  built  the 
system  to  put  it  to  work.  Instantly! 

Presenting  the  IMSAI  Single  Board 
Control  Computer.  A  complete  program- 
mable computer  and  hardware  control 
system  on  an  81:"  x  10"  board. 

Just  plug  in  the  power  source  (a  5V 
power  supply  or  a  6V  battery  will  do),  and 
you  can  be  controlling  your  home 
environment  today! 

The  Chip  Designed  for  Control 

Intel  designed  the  8048/8748  single  chip 
microcomputer  with  one  thought  in  mind. 
Complete  control.  Everything  you  need  is 
there:  CPU.  RAM.  IK  ROM/EROM.  I/O. 
timer/counter,  interrupts  .  .  .  the  works. 

The  Board  That  Implements  It  Instantly 

There's  a  24  pad  hexadecimal  keyboard 
and  9-digit  LED  hex  display  already  on 
board.  So  you  can  start  controlling  the 
coffeepot  and  the  sprinklers  the  minute  you 
get  the  IMSAI  home.  Without  adding 
anything  but  the  connecting  wires. 

You  can  run  almost  any  peripheral 
available.  Not  to  mention  the  kids'  electric 
train.  The  IMSAI  Control  Computer  is 


J  !  :'  '   ■■■■  IBBI 

:, "', :  '  ;  oobo  obob 

I!  ill   GOOD  BBBQ 


RS232  compatible.  There  are  12  quasi- 
bidirectional  I/O  lines  with  handshaking. 
and  14  more  regular  I/O  lines,  5  heavy  duty 
relays,  and  Teletype  and  audio  cassette 
interfaces.  All  on  one  board. 

There's  already  an  extra  1  K  of  RAM  on 
board,  plus  sockets  for  another  IK  of 
RAM  and  2K  of  ROM/EROM.  Still  need 
more  memory?  The  IMSAI  8048  allows 
expansion  up  to  64K  of  RAM  oil' board. 

Ultimately,  the  only  limit  to  this  system 
is  your  imagination. 

Now.  that's  control. 

For  instant  control,  use  the  coupon  provided. 


GENTLEMEN: 

I  want  instant  control! 

□  Send  ROM  Computer  Kit  $249' 

□  Send  EROM  Computer  Kit  $399 

□  Send  assembled  ROM  Computer  $299* 

□  Send  assembled  EROM  Computer  S499 

□  Send  5V  power  supply  $99 
'June  delivery. 

Check/MO  enclosed.  Ami.  $ 

Charge  my:  fj  BAC     fj  M/C 


.  Exp.  Date  . 


Q  Send  more  information. 
Name  


Address 

City 

State/Zip  . 


L^ 


IMSAI  Manufacturing  Corporation 
14860  Wicks  Blvd. 
San  Leandro,  CA  94577 
(415)  483-2093 
TWX  910-366-7287 


iffTffi-lt 


IS  YOUR  DOLLAR  BUYING 

AS  MUCH  POWER  &  FLEXIBILITY 

AS  TDL'S  XITAN  SYSTEMS  PROVIDE? 


OUR  CUSTOMERS  SAY 

THINGS  LIKE  THIS 

ABOUT  TDL  PRODUCTS: 


"...  the  best  CPU  board  I've  put  together . . .  excellent  parts . 
worked  right  off  without  trouble  shooting." 

"Great  product." 

"...  high  quality  components,  good  engineering  &  complete 
documentation  ...  up  and  running  without  any  problems." 


"Very  impressed  with  superb  quality. 


,|RC 

Cambridge,  Mass. 

KMM 

Bella  Vista,  Ark. 

.WP 

Seattle,  Wash. 
.Col.  DWW 

Santa  Maria,  Calif. 
.SK-L 

Boston,  Mass. 


alpha  1 


When  we  combined  our  highly  praised  ZPU  board  and  our  System  Monitor  Board,  we 
defined  the  standard  for  the  industry;  we  integrated  more  power  and  flexibility  in  two  slots  of 
our  motherboard  than  most  other  systems  can  muster  using  five  or  more  boards.  When  we 
put  this  setup  into  our  rugged  aluminum  case  we  created  the  first  XITAN  system,  the  alpha  1. 
By  adding  a  CRT  terminal  and  or  teleprinter  you  will  have  a  complete  computer  system. 

KIT:   $769     ASSEMBLED  &  TESTED:   $1039 


7J^ 


alpha  2 


By  adding  a  Z16  memory  module  and  our  PACKAGE  A  software  to  the  alpha  1  we  created  a 
second  XITAN  system,  the  alpha  2.  Thus,  a  complete  and  extremely  powerful  micro-computer 
system  emerges  well  worthy  of  you  who  are  operating  at  the  most  sophisticated  levels.  The 
XITAN  alpha  2  provides  you  with  18K  of  RAM,  2K  of  ROM,  2  serial  I/O  ports,  1  parallel  I/O 
port,  our  1200  baud  audio  cassette  interface  as  well  as  our  extraordinarily  powerful  software 
package  which  includes  8K  Basic,  the  Text  Output  Processor,  the  Zapple  Text  Editor  and  the 
Relocating  Macro-Assembler.  Add  your  own  I  O  device  and  GO ..  .with  the  most  powerful 
and  flexible  micro-computer  package  ever  offered. 

KIT:   $1369     ASSEMBLED  &  TESTED:   $1749 


IF  YOU  ARE  A  BEGINNER,  YOU  WON'T  EASILY  OUTGROW  THE  XITAN  SYSTEM. 
IF  YOU  ARE  AN  ADVANCED  USER,  YOU  WILL  DISCOVER  XITAN  IS  EXACTLY  WHAT  YOU  NEED. 

■Write  for  descriptive  brochure  on  the  XITAN  alpha  series  _^^ TECHNICAL 

and  system  software.  When  you  ask  at  your  dealer,  say  "ZY-TAN." 


ORDERING  INFORMATION:  Send  check,  money  order  or  BankAmericard,  Master  Charge 
current  number  and  expiration  date.  Shipping  is  usually  made  via  UPS  or  UPS  Blue  Label: 
Specify  other  arrangements  if  you  wish.  Prepaid  orders  are  shipped  postpaid. 


RESEARCH  PARK      BLDGH      1 101  STATE  ROAD 
PRINCETON.  NEW  JERSEY  08540     (609)  921  0321 


CIRCLE  INQUIRY  NO    61 


